
WHITE RTVER SHALE OIL CORPORATION
SUITE 5OO PRUDENTIAL BUILDING, 115 SOUTH MAIN STREET

SALT LAKE CITY, UTAH 841 1 1

(801) 36&1170

NIay 24, 1982

Mr. James Smith
Utah Division of Oil, Gas and Mlning
State Office Building, Room 4241
1 588 West North Temple
Salt Lake City, IIT 84114

Subject: White River Shale project
Topsoil Management Plan for

Dear Mr. Smith:

- During UDoGM's visir ro rhe whire River shale projecr (wRSq
glte_on-May 5, 19-82, topsoil management was briefly discussed.
The following information is provided to more clea-rly deli-neate
our approach to topsoil management as described in our phase r
Mining Permit Application.

The primary purpose of topsoi-l recovery from areas disturb
during con-sEruction of the Phase I mine and- ancillary facilitieis to stockpile suitable growth media for reclamation of const
qlon ang operations disturbed areas and the processed shale
disposa-l area.. To this end we plan to recovbr all topsoil-likematerial in the areas to be disturbed as indicated on- Figure I -of our Phase r Mining Permlt Application. As you are awire, this no lrug topsoil-in lhe areas to be disturbed and, consequent
much of the topsoll-like materi-als recovered will be less tihanideal growth medi-um.

Additional topsoil-like material will be recovered from thretorting and upgrading process area schedulqd for construction
1986 1ld the processed shale disposal area bdginning in 1988.significant volume of the recovered topsoil material may be stofirr-up to seven years which is a relatively long period- of time
during which soil properEies uright change due to weathering andbacterial action. Therefore, it is planned to condueE topEoil
analyses prior to its reuse. This witt allow a determination td
be made at that !ig.-regardlng the desirability of amending the
stockplled ^maEerial for reclamation usage. Relearch is belng
conducted for the WRSP to determine the effects of long-terur
stockpiling of topsoil maEerials. The results of this-research
w111 guide our stockpile designs and rejuvenation plans.
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ln_Paragraph 1.3.5.1 ot our Mi-ning Permit Application. This
information was -developed during the 1 976 wRSp baseline survey
VTl{ Consolidated, Inc. Currently we are collecting additionai

Soil associations occurring at the project site are describ
ragraph 'l .3.5.1 of or.r Mining Permit Application. Thisin Paragraph 'l .3.5.1 of or.r Min

Ua
Nine
these

mation on soil cexture, thickness, underlying parent material,
occurrence, elevation, and covering vegetation. A representativ
pedon-for eaclr soil type was analy-ed and described. -Analyses
included particle size distributibn, organic carbon, electrical
conductivity, caco3, I€, Na, K, moisture tenslon, and percent
moisture aL saturaLion.

The currenE plant site geotechnical investigati-on includes
number of borings and test pits described in parigraph 1.2.4.2

VTl{ consolidated, rnc. currently we are collecting additionasoils informati-on at the site as paft of a comprehensive geotechnical investigation. This work is being done 6y woodwardlclyde,Inc. under subcontract Lo our engineering and construction cbn-tractor, The Ralph M. Parsons company. correlation of project
site soil data developed by vrN, wooiward-clyde, and otireri with
deEailed soils characterization and mapping or the phase r dis-
Eurbed areas will be sufficient to identify topsoil resources f
recovery.

VTN napped soils occurring on Federal Oi1 Shale Tracts
Ub are as shown on Fi-gure 1-13 of our permit application.different soil types \,rere identified on the sit-e. Each ofsoil types is described in Section v of the I,lRSp First year
Environmental. Baseline Report (see Exhibit A) and includes info

our Mining Permit Application. Analyses of soils-relovered fronr
these sources includes natural moisture content, particle size,

I E: ^ ! ' I . a r .apparent specific gravi_ty, and soil liquid 1imit. Additionally,
topsoil isopach map will be prepared and available in about tw6
Lhree weeks to facilitate material recovery. This map will be
based on existing geotechnical information- and verifiiation
through surface observati-on and measurements of topsoil material
depth.

that all. practicable topsoil material is- relovered (as requirLd 1

the earthwork subcontract specifications), and attempt to assurethat topsoil maEerial is properly segregated and stotkpiled
separate from unsuitable subsoils or engineering fill material.

The topsoil map will serve as a guide during topsoil materil
stripping operations. Based on information providea-by Woodwardi
Clyde, Parsons will identify topsoil material recoverl techniquep
appropriate to the mapped,resources. Parsons will manage the -

earthwork sub-contract and through an experienced soils-engineer
who will be on site provide technlcal direction during topioil
material recovery operatlons. The soils engineer will coi:relate
the topsoil_ map to the areas to be worked bt f laggirrg resource
areas or other.means, spoE check recovery operations to verify
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Topsoil materials removed from designated areas will be
stockpiled at the locations indicated on Figure 1 -3 of the Mini
Permit ApplicaLion. Both the stockpile areas and access to thes
areas will be within the Phase I development area to avoid
unnegessqy irnpacts to surrounding areas. The stockpiles will b
established and protected as described in Paragraph 1.3.5.3 of testablished and protected as described in Paragraph 1.3.5.3 of
permit application. The area for the stockpile will be graded
provide a scable base for the pile and to provide diversion
ditches or earEhen berms Eo control run-off from surrounding
areas. The pr-imary procedure to control wind erosion during
development of the pile will be the use of water, as necessary.
other methods such as plastic covering or mulching may be used i
severe erosion conditi-ons are evident or anticipaEed. once a
portion of th9 plle hqr bgen developed to its final configurar
(maximum depth of 1 5 feet) it will be seeded as described-in
Paragraph 1.3.5.3 of or.rr Mining Permit Application. rf severe
erosion conditions are apparent or anticipated prior to establis
ment of a vegetative cover, a biodegradable soiL stabilizer may
used. The seeded stockpiles will be irrigated as necessary to
establish and maintain the vegetative cover.

- The topsoil material storage area located in the vicinity o
the run-off retention dam will be used to collect topsoil materi
stripped from the dam site and associated access roads and work
areas. Topsoil material stored at this location will be used torehabilitate the dam work areas. Excess topsoil material will b
transported Lo the stockpile located in Ehe vicinity of the mine
service building. This storage area will also accormodate topso
material recovered fron the raril shale stockpile, decline/shafl
complex, mine service building and related access roads and work
areas. With minor exceptions (e.g. vegetation of permanenL
regraded slopes), the topsoil maEerial stockpiled at this locati
will be stored for a relatively long period until the phase r
mining facilities are completed (estimated 1 985-1 987) and proces
sed shale disposal area reclamation is inltiated (estimated 1989
As mentioned previously, the topsoil material stockpiles will be
anaLyzed prior to reuse to deteimine their suitability for
reclaiming the processed shale disposal area. '

White River Shale Oi1 Corporation believes that the above
described topsoil- management approach is comprehensive and pro-
vides assurance that our topsoil- recovery and reuse plans aie
realistic and will be achieved. Thus, WRSOC requesti that UDOGM
provide iqterim approval to a11ow specific field work to proceed
prior to formal approval of our Phase I Minine Permit Applicatioprior to formal approval of our Phase r Mining Permit Applicati
as discussed in our letter of April 7, 1982.
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Our planned construction activities during the interim
approval phase (until September 1, 1982) will disturb approxi-
mately 56 acres on-tract. Exhibit B lists those areas which wil
be developed during this phase of construction. Exhibits C and
(Figures 1-2 and,1-3, respectively, in the Mining Permit Applica
tion) show the disturbed areas during the interim phase. A11 to
soil material recovered for long-term storage during this interi
phase will be stored in the shaded stockpile area shown in Exhib
D.

Exhibit C shows two areas which will be disturbed prior to
September, 1982, in addition to those shown in Exhibit D. These
areas consist of the following: a sma1l section of the bachelor
construction camp area and a service road which will provide
access to our prbduction water well area. VJork at both of these
areas is not expected to occur until August and, hence, the
grading plan details have not yet been developed. However,graolng pran decar-ls nave noE yec Deen oeveloped. ltowever, a mo
deEailed map for both of these areas will be supplied in the nea
future for your approval. In addition, a copy of the topsoil
isopach map will be submicted to UDOGM prior to the start of
earthwork activities.

If you have any further questions concerning this matter,
please call.

Sincerely,

Ewa,Ofu
Ralph A. Deleonardis
Permits Coordinator

RAD/fb

AtEachments

cc: P. A. Rutledge (w/attachments)
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1. oBJECTTVES

EX}IIBIT A

SOILS AND GEOLOGYV.

Soilsonthetractswerestudiedtodefineanddocunent
soil conditionsJiioi-io development. These data are essen-

tial as a basi: t;;-;1;;J;;-;;e-d;aigning the urining and

Processing f acilities.

2, METHODOLOGY

Thesoilsweresurveyedaccording.!9^!h"standardprocedures
of the soil con!"i""tio" suiui"t"C59sl -"9d the utah Agricul-
tural Experiner,i-St"tiott, Oepartnrent 6t Soils and Bioneteo-
roloev. These--froceaulei "ii given in-recent soil survey
;ffiii; (u:-5. 6;;;:-;i-'q'eiii"iture Ie73) and will not
be'included in this rePort'

0. a. Uupt. of Agriculture, 1951)'

l{hile the survey was in Progress, soil sgnplel-1:::.co11ect'ed
at selected 1o.'"tiottt f rbrn Each horizon - 

f or processlng
at the soil 1"b;;;i;"y-"t utai'-siai" uoi''t"rsitv (UlU) :
Conparisons of iieia 'data 

"tta--unifytical 
data bbtained

frour the raUoraii;t;;;; the basis'for naning the soil
tyPes. 

_

Prior to the studv, a reconnaistSlt:-Y":--":i1::::d^ll"::::"o-
;;;i"';dF ii-i!ii.1-;h;i;sI3l'..iil lL,:?::t:: :::::ffi;ii:ll: ";:;I";i"'ili!-oi";;;";;;; _y:l: :!"9i"*'.:o.*?l"rmine
seneral r"ratioitii;;; ;l il;t;i naterials !o. thg':?il':Te*ti."Jiit ielationships-9f-Parent' materr.ars Eo Ene s.,rr vrv
The veget,ation""i'i-Iiriur'*"i" 

-"inai"a to deterrnine their
relati6nships to the soils'
The detailed survey was conducted bI. first seLecting a

--- ---1^ ^-A oo.i a1 nhnf ooranhs ' itre photos were stu;l! :::i:'iia"IlliL"ii"i;;;;;;;i, -il:,rhotos 
were itudied

lrrr c+aranc,-,"rira in det'ernine the dirgction of trave-rses til'r;;;;;rloi"-io-a"tltrin6_tire direction of traverses'
which are made ;; ;I;hi ""gr"i-to-the. 

1ine"f -tl:iqt-:f^lil"i;;;.;;;. -i"i;:;;a-aieas y?I: !1:i-:T::':::1-:or?ln*o'"
;f,: :;ti';:;:;', or horizons,-"t'ic1-q:1:T"i1v. extend llo*

i *ra +'lra narent rnaterial' The sequencesient naterial'the surface down into the Pa'- ,
it".iH I ";;.il;t i'iy!' !"i 

"" 

-i" i i' Iu 
9 

a . i"^ 1: I 1 11 ^ i: ::'*lgii ilii3at"il;";;;i;i;;;; ;i-;ha-ioii--co"servation service

v-L

Is to the soil tyPes '

e sequences



Jo SUMMARY OF RESULTS
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A representative
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Thesoilswetenappedaccordingtotheirlocationol-lhe
tracts (Fi gure it:ii . Each nnap-uni-t,T:pl:t::::-:1:;i:11
;ffi "i"'iof,iii*i'-6i. t;; 9r'n-o1e-::il:' ::^:lt::iiigl:*i""I*iif-in'uii""t that they cannot be shown separately'
Each soil .otpiui-.ottt"itts .it. 1"1:t. 71, P:T::"1-9f-ll:.:::
ii-iioi!'4";;;';i'-roiii,-ina tn" distribir!ion "19'9lativepiopo.t ions "tu 

-"b o.tt ittu s ame 
. i" "11 -Yt1lt:* -Tl:-i:T:lex consists of the nanes of the doninantof a soiL conplgx con515E5 rlr LIle ll.'rsr vr e'tv

loiir-ioi""a t;-; h6h;"- Becau:" I9:! o:l:lol""1*^b:::
;;;k-ti,ti"l!t'Ltu "liunti"" in the area' some of the map

units are comPlexes of soils and rock outcrop

Nine different soils were identified on the site--A, As,
iil'-gt , 

-Di , E , 
-F; 

1I, W. The de-scr-ipt ion of each one includes
iieortit"ti6n 6n ioii texture, thi.cknbss, underlying parent
material, o..rrtiuo.", elevaiion, vegetatigt,- precipitation
and tenperature. .A represeniative ledon-(i,!]::I^:f soil
ionriaeiea typical of the soil llpe-being discussec.; 1s

JeilriUed fo'r'each horizon. Foli-owing the descriPtion
oi-tiru represu"i"iiuu pedon is inforrnation on soil use

"na-iiiai;i;si;'-Aii"it;ristiii. 
rhe rnap units in which

iii" pltticulai soil dominates are described. The occurrence
of the map unit, the- percentage of the uni! cccupied by
the doninant tJif r- iiti other important soils in the complex'

"r,a 
thu slope-"ttgi"t of the unit are stated'

A Soils: The A soils consist of shallow channery-loans'

'sillol

t0[

t0l

il'' Ot[P

ri. slllLtoll
st0Pts

t![, 80)

r.0tr sltTl

P[OT

tffiii a"pii''';;9i i'o*.about 5.0-:T :9 19 :T..!12":*l'j=zi"ii.i";;; ;;;;i-i";-u"aio.i of ihe .9'":1-lil':^*f?ll?l:il";"";t;i ;ii-di""i-i"tii;;i .:l l ::-19-P::::::"1?::h;f?;t"rrrsY vvvsa r" -- --.--e 
r- association withand' east-facing- slopes: _,+--s9il:.-"::":^::, _E aaiaa anrr waqti"loiii: -B-;;i1;-;;;;;arry occur on -south-facing-and_west-

l"-:.ttg slopes-"i-ui"rrations ranging I.to* about 1'590 n
l"-i.ifO m'(S.2OO ft to 5,600 fi). The vegetation est;"i;,700-i;';;-;lqoq iit.- rh." vegetatigl^:::illi'
;; ;i; A ;"ii;-;;";irii miinry of sagebrysir .""d.:lit:11"
with Scattet"a tttdian ricegrass and bluebunch wheatgrass'

Average annual precipitation ranges from about 15 cm to
iO cn-(O in. io'8 il,l, ald t1e [ean annual soil temPerature
ti"g"r'itoni-"uo"l qdi'io 7oc (4OoF to 4soF)'

pedon on a steep nortl-facing slope {about'on the west siie of Evacuation Creek
*'-tilloo-itl south and about 180 m (600
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ft) east of the North quarter corner of Sect,ion 13, TLQS,

R24E follows:

A1

Crca

Ctca

A Channery Loam, L0 to 20 percent slolq-g_{All: This napping
unlt occul's on few snal1
aleas in the eastern part of .the survey area
ciated nainlv with areas of AC-BD conplex.ciated nainly with areas of AC-BD cornplex.
85 percent of the unit is A channery loan
sl.opes. Inclusions are nainly A channery
40 percent nort,h-f acing slopes and sma11
Ioanr on 20 to 40 percent slopes.

The content of coarse fragrnents, channers, and-fLagstone
is high throughout with nunerous channers -and flagstones
on th; surfacE. Estinates of the coarse fragment content
it ai follows: 0 cm to 6 crn (0 in. to ?.4 in.), 25 percent;
6 cn to 20 cm (2,4 i-n. to 7 ,9 in. ) , 50 percent; a{td- 20 -
cr to-a5 in (7.'9 in. to L7,7 i4._);-80- pbrcent, mainly f lag-
stones. Lind coats the undersides of coarse fragnents,
and there are nany hard line pendantso 

.

Vegetation supported by these soils is used for wildlife
ha6itat and wiirter she'ep gtazing, Perneability is noderate,
and runoff is mediun to 1ow. The hazard of erosion is
uroderaie. This soil will hold f rom 2,5 cm to 5 cn (1.0
in. to 2.0 in.) of available water.

0 cn to 6 cm (0 in. to 2.4 in.)--pale brown
(10YR6/3) channery loam; brown (10YR4/3)- when
uioist; w6ak, fine, platy strgcture; slightly
Lard,'friabie, srightry- sticky, an{ sliglltly
pl-asiic; noderatel)' celcareous ; rnocerately
iftatin6 (pH 8.0);'c1ear, smooth boundary.

6 cn to 20 cm (2.4 in. to 7.9 in.)--pale brown
(10YR6/5) very channery loan; masslt"! .slightly
tiard, iriable, slightly sticky, and slightly
olaslic: pleniiful-finb roots; strongly calcar-
Lous; n6dirately alkaline (pH 8.5).

20 cn to 45 crn (7.9 in. to L7.7 in.)-.-very
pale brown (10YR7/3) ' very flaggy loarn; P-a19
Lrown (10YR6/3) when noist; massive; sli-ghtly
hard, iriable, slightly s-ticky, and slightly
plasiic; abundarltr very- fine roots ; strongfy
Lalcareius; stronity aikaline (pH 8.7); bedrock
at 45 cn (18 in).
45 cn (L7.7 in.)--bedrock of the Green River
Fornation.

and is asso-
About 75 to

on 10 to 20 Percent,
loan on ZO to

v-4
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A Channerv Loan. 3 to 8 percent slopes (A2) : This mapping
ting mesa tops-

in the western part of the area, mainly in Southam Canyon,
in isolated areas completely-surroundgd by very steep escarp-
ments of Rockland - BsE conplex. Bodies are iiregular,
generally long, and comparatively narrow. Vegetation is
shadscaLc_, b lack 5a99, rabbitbrus-h r needle gras.s, and curly.grass. About 75 to 80 percent of this rnapping unit is
A channery loam on 3 to 8 percent slope-s. Inclusions consistof B channery loan, B flaggy loarn, and A flaggy 1oan. The
very shallow B soils occur near the outer edges of the
nesa toPs.

As Sctrr
20 ir.
tion.
sloPe
but a

8550c
are c

Eleve
to 5,
j unif
t ions
preci
9 in.
about

A rep
50 pe
wes t

AC-BD Complex, 10 to 40 percent slopes (A3): This napping
unrl ].s nooerately extenslve. lt occurs rn the eastern
part of the area in .upland settings between Evacuation
Creek and Hells Hole Canyon and is generally associated
with the AD-BD compLex, which is very siniLar except for
slope gradient.

About 45 to 55 percent of the cornplex is A channery loan
on 10 to 20 percent slopes. ft occurs on broad convex
ridges and glntle north--facing slofes; 25 to 30 percent
is B channery loam on 20 to 40 percent steep south-facing
slopes. fncluded with this unit are srnall areas of A chan-
lery loam on 20 to 40 percent slopes (AD) and D channery
loam on 5 to 10 percent slopes in sma11 drainageways.

AD-tsD Complex, 20 to 40 percent slopes (Aa): This mapping
un].E occurs extensrvely ].n tne eastern part of the survey
area, nainly east of Evacuation Creek Canyon. About 45
to 55 percent of the conplex is A channery loan on 20 to
40 percent slopes, mainly north-facingi 25 to 30 percent
is B channery loam on Z0 to 10 percent south-facing slopes.
Inclusions are A channery loan on 10 to 20 percent slopes
on the broader ridgu'tops; D channery loan bn 5 to 10 percent
slopes in smal1 drainagel{ays; and rock outcrop on steep,
south-facing slopes.

AB-BB Conpiex, 5 to 10 percent slopes (45) : This rnapping
un].t occurs to a Ilnrted extent ].n the area easr of Evacua-
tion Creek Canyon. One area.occurs northeast of the main
road in Sections 18 and 20, T10S, R25E10. About 45 to
55 percent of the conplex is A channery loam on 5 to 10
percent slopes; 30 to 35 percent is B channery loam on
5 to 10 percent slopes. Inclusions are nainly D channery
loam on 5 to 10 percent slopes.

v-5



As soils: As soils consist of shallow channery sandy Loans.sffir ,aepth.ranges f rorn about 30 cm to 50 
';'-iii i;-i"

20 in.) and overlies bedrock of the uinta sariastone ior*"-tion. The soils occur in upland settings on 5 to 40 percentslopes. As soils ar-e generllly on_.l.ongl north-facing'slopesbut also occur in othei aspecti. Thesj'soirr -oii"i--in
association witl Pr soilsr-and most of the mapping urrit,are conpLexes of both.

Elevations range fron about 1r650 m to Ir770to 5r800 f-t).- Vegetation consists rnainly ofjuniper, shadscale, and yellowbrush. Ai'the
tions ginygn pine occurs'rvith the juniper.

lpitation ranges from about l7-cm 'to 
Zs

Cca

0-cm to 5 cn (0_in. to 2.0 in.)--brown (10yR5/j).!1puII. s.andy_ loarn; brorvn (10iR4/ j) ,ut dn moist;
1:?L,.thick, platy structure; soft, very friable,sIlghtly sticky, and_non-plastic; nany fineroots; moderately calcarebus I moderat!1y alka_line (pH 8.0).

(?.0 in. to 4.7 in. ) --brown
channery sandy loanl brown
moist; massive; soft, friable,slightly s ticky, and non-p tas iic; ,ir,y i:.r,uroots; moderately calcarebus I r:noderat6ly alka-line (pH 8.2).

LZ cm to 25 cn (!,7 in. to 9.g in.)--pale brown
!19-Il91ll vgry channery sandy loarni Uiown

m (5,400 ft
s ag eb rush ,higher eleva-

Average annual
cn (7 in. to
. ranges fron

A^representative-pedon o! a ste!pf -Irolth-facing slope (about
30 percent s1op9) about 300 n (r,ooo ft) north"of tf,i ioutrr-west corner of Section Zl, T10S, RZ4E f611ows:

Att

preclpltatlon ranges from about L7 cm to Zs
9 in.)r^and the nrean_annual soil temperature
ahnrrf qOC f .\ 7Of ( t't Oe + ^ i eO. i -about-5oc to 7oc 6+roF io-+s6rj

ScntoLZcn
(10YR5/3 very
(10YRs/3) when

(10YR5/3) wheir moist:trurK)/JJ when mor.st; nassive; hard, friable;slightly sticky, and- non-plasij c: oi"rrtifrrtnon-plastJ c; plentifuls.:r.gnEry. sE].cKy, and. rlon-pIastJ c; plentifulrl.ne root,s; moderately calcareous (pH 9.7).

3l^:l lg^J:,9T, (9.8 in.. to 3.8 14 in.)__pa1e
!::yl '(1911611) 

-veII^S!3'}19'y, 
""'y-ii ae|yslTdI lo"l; brbrvn. (iovns/s) iuriu"-16:.ii;'fiirsive ;

non-p las tic ; f lir"- roots ; noderately calcar-eous; noderately alkaline (pH 9.9)

Sandstone bedrocko '

)5.
t

rcent

rt
:ua-
LN

s?ToI roanl brown. (10yR5/3) when rn6ist; -mirssive;
slightly hard,- friable, slightly sticki, andnon-plastic: f ew f ine roots : moiotrrctir' ,-q1no--

v-6



As soils are used for wildlife habitat and for
grazing. Permeability is noderate and runoff
The halard of erosion-is noderate. This soil
about 2.5 cm (1.0 in.) of available watern

winter sheep
is riredium.
will hold

AsC:BsE-_.lXonplex. 10 !o 50 Percery : _Thi-s.^noder-aeafy exteniive napping unit, occ-urs entlrely ln the \ffestern
part of.the survey area and is extensive in the Southan
tanyon drainage b-asin. About 40 to S5-percent of the con-
plel is As channery and sandy loan on 10 to 20 percent
slopes (AsC), and 25 to 35 percent is Bs channery loan
on -30 to 50 percent slopes (BsE). As channery loam on
10 to 20 percent slopes (AsC) occurs on, narrow terrace
segnents ind north-facing slopes. Bs chanrlery sandy loan
on-50 to 50 percent slopes (BsE) occurs mainly oT -steep,
south-facing- and west-facing ledgy escarPments with narrow
outcropping-sandst,one and very shallow soil between the
ledges.

Included within this mapping
channery sandy loam on 5 to
channery sandy loam on 20 to
rock outcrop (R), a nassive

slopes (AsD); and
the Uinta Formation.

unit are
10 percent
40 percent

sandstone of

sna1l areas of Ds
slopes (DsB); As

hilh terrace (elevation about 1,780-m (5r840.ft)) o{r the
eaitern edge of the Southan Canyon drainage in Sections
26 ancl 27r-T10S, R24E. About 75 to 85 percent of the area
is As channery iandy loam on 10 to 20 pbrcent slopes (AsC).
Inclusions coirsist inainly of small areas of Bs channery
and flaggy sandy loan (BsD) at the edges of rhe terrace
and srna11- areas- of rock outcroP (R). Vegetation consists
of black sage, shadscale, rabbitbrush, and scatteled juniper.

AsC-9sC Colrp1ex, 10. to 20 .perccnt s19p9: -.(Ss-C:E:I): -Thisnapplng unit is of li-nited extent/and occurs malnry :-n
thi- noithwest part of Southan Canyon area on an upland
terrace area in Sections 17 and 20, T10S, R248.' About

As Channery Sandy l,oan 10 to 20 percent slopes (AsZ
mapping unit is of very limited extent. t occurs on a

on 10 to
45 to 55 percent of the cornPlex is As chalnery_sandy loam
on 10 to 20 Dercent slopes (AsC); about ZS to 55 percentpercent slopes (AsC);,about-25 to 55 percent
is Bs channely and sandy loan on 10 to 20 percen! slopes.
Inclusions arb nainly D3 channery sandy loam on 5 to 10
percent slopes (DsB)-and As channery sandy loan on 5 to
10 percent slopes (AsB).

Because of its limited size, a smal1 area of AsB-BsC complex
(5 to 20 percent slopes) is included with this cornplex.
This inclusion differs in that it occurs on more gentle
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annual precipitat,ion ranges frorn about 15 cm to 20 cm (6
in. to'8 in.l, and the nian annual soil temPerature is
4oc to 7oc C+0or to 45oF).

The following is a rePresentative pedon-on a -30 percent
south-facing-s1ope with sParse growth of shadscale and
black sagebiushr'located ln the southwest quarter of Secti.on
2A, T.10S.R.25E.:

0 cn to 3 crn (0 in. to L.2 in.)--pale,brown
(10YR6/3) channery loam; brown (10YR4/3) when
rioist; wLak, thin-, p laty s tructure; sof t, 

- 
fri-

abIe,-sLight1y sticky, and slightly plastic;
few iine ioots: noderately calcareous; moder-

A1

ately alka1ine.

C 3 cn to 20 cm (L.2 in. to 7.9 in.)--pale brown
(10YR6/3) very channery loan; brown (10YR4/l)
rihen mbilt (6b to 70 p-ercent channers and flag;
stones) ; slightly har-d, f riable , s lightly sticky,
and slightly plastic; few fine and nediun roots;
noderately Lalcareous ; strongly alkaline.

noist; weak, thin,
few ioot's ; noderately calcareous; moder-

unit occurs in t,he eastern ffinrolling
ind Evacuation Creek drain-

R Green River Formation.

B soils are used for wildlife irabitat and linited
Perneability is moderate. Runoff is nediumr al{,
of erosion is moderate to severe. This soil will
onfy about 1. 5 cttl to 2.5 cm (0 .6 in. to 1. 0 in. )
able water.

BD-Green River Fo rnat iqUCg4p-l€x 20 to 40 percent sloPes

sc:.ns complex, 
= 
s go ?.0 peMpg=ilgBgs 

=(11) 
: rhis napping

unr.t occurs o@EneasEern par-of the ate-a,
north of the White River. About 45 to 55 percent of the
complex is B channery loarn on 19 to 20 Percent slopesl
25 io 30 percent is A channery loarn-on 5 to_10 percent
slopes. inclusions are B c[annery loam^on 5 to l0,percent
slofes, D channery sandy Loan on 5 to 10 percent.slopes,
and-th6 Green Riv-er Forination. B soils occur nainly on

south-facing slopes and ridge tops; A soils are mainly
on north-faEing ilopes; D soits are in the swalesl lnd
ihe Creen Rivei Foriration outcrops on ridge tops and- south-
facing slopes, in close association with B channery loan.

This
hi1ls
age.
loan

betleen tlel1s Hole CanYon
About 50 to 60 percent of the complex is B channery

About-20 to 30 Percenton 20 to 40 percent sloPes.
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'nr,.) I

rd

nt

rth-
|Il.

es (82):
Iing
'ain-
,ty
1t

is the Green River Fornation, Inclusions are nainly A
channery loan on 10 to 20 percent slopes and D channery
sandy loam on 5 to 10 percent slopes in drainage bottoms.
BD channery loan occurs on all aspects in this napping
unit. The Green River Fornation occurs nainly on ridge
tops, knol1s, and south-facing hillsides.
Includcd with this rnapping unit is a snaLl area of siniLar
soil on a 5 to 10 percent slope. This area is located
in the southeast one quarter of Section 18, T10S, R25E.

BD-AD Conolex. Z0 to 40 percent slopes (83): This unit
occurs ].n f,ne soutjreasf, portlon ot tne area 1n becElons
29 and 30, T10S, R25E and in Section 25, T10S, R248. About
50 to 60 percent of the area is B channery loan on 20 to
40 percent slopes; and about Z0 to 25 pertent is A channery
loan on 20 to .50 percent sJ.opes. fnclusions are nainly
rock outcrop of the Green River Formation and D sandy loanr
on 5 to 10 percent slopes along drainageways.

Bs Soils: Bs soils consist of very shallow channery and
The soil depth ranges fron about 5

to 10 in.) and overlies bedrock of the
naggy sandy 1oams.
cn to ZS cm (2 in.
Uinta Forrnation. The soils occur in upland settings, with
slopes ranging fron about 5 to nore than 50 percent. B
soils occur in association with rock outcrop of the Uinta
Fornation and with As soi1s. Bs soils are similar to B
soils, but are sandier in texture, and the coarse fragments
are sandstone. Elevations range from about !1620 n to
1,770 n (5r300 ft to 5r800 ft). Vegetation consists of
juniper, black sagebrush, shadscale, rabbitbrush, and blue-
bunch rvheatgrass. Average annual precipitation ranges
fron about 15 cm to 23 cm (6 in. tg 9 in.) and the mean
annual soil ternperature is about soC to 7oC (41oF to 45oF).

The following is a description of a representative pedon
9! a 23 percent west-facing slope with sparse grorvth of
black sage, shadscale, Indian ricegrass, and slender wheat-
glass, located in the southwest one quarter of Section
21, Ti0s , R2 4E.

A1 0 cm to 10 cm (0 in. to 3.9 in.)--pale brown
(10YR6/3) very channery sandy loarn; brorvn (
(10YR4/3) when rnoist; weak, thin, platy struc-
ture; loose, friable, slightly sticky, and
slightly plastic; few fine roots; noderately
calcareous; moderately alkaline (pH 8.2).

v- 1.0



c1 10 cm to 18 cm (3.9 in. to 7.I in.)--light
yellowislr bloyn (10YR6/4) channery sandy 1oarnl
dark yellorvish bronn (10YR6/4) when moist;
nassive; 1oose, f riabLe, slightly sticky, an<i
norl-plastic; conmon f ine and nedium roots;
noderateLy calcareo'-rs ; moderately alkaline
(pH 8.4) .

Cr 18 cn to 23 cm (7 ,L in. to 9.1 in.)--shat[ered
f lagstones atrout 1 cm (0.4 in. ) thick with
thin line coating on bottom; fine roots between
layers of rock.

R Sandstone bedrock.

Bs soils are used for wildlife habitat and linited sheep
gtazing during winter. Perneability is moderate. Runoff
is nediun to high, and the hazard of erosion is noderate'
to severe. This soil will hold about 1.5 cm (0.6 in.)of available water.

BsD-Uinta Sand.stone C'omolex 20 to 40 percent s1o Bs1
In]-S mapplng un].t occurs to a l]-m].ted extent mainly in
the northwestern part of Southam Canyon and in the Asphalt
Canyon drainage. About 45 to 55 percent of the conplex
is Bs channery and flaggy sandy loam on 20 to 40 peicent
slopes (BsD). About 25 to 35 percent is rock outcrop of
the Uinta Fornation (R) . Inclusions are nainly As channery
sandy loan on 20 to 40 percent slopes (AsD) and Ds channery
sandy loan on 5 to 10 percent slopes (DsB).

BsE-AsE Conplex, 40 Lo 60 percen.t slopes (BsZ): This mapping
unit, 1s of linited ext,ent" It is located in the corridor
in the extrene southern part west of Evacuation Creek.
About 50 to 60 percent of the coinplex is Bs ver)' channery
and very fLaggy sandy loan located on steep, south-facing
slopes. About 25 to 30 percent is As charmery sandy loan
on 40 to 60 percent slopes and occurs on north-facing slopes.
fnclusions are maj-nly rock outcrop (R) and sma11 areas
of Ds channery sandy loam in narrow drainages.

BsE-Uinta Sandstone Conrplex. 4C to 60 percent slones fBs3):
ln].s mapplng unlt ls extensrve J"n the fiestern part ot tne
area. About 50 to 60 percent of the conplex is Bs very
channery and very f.Iaggy sandy loam on 40 to 60 percent
slopes. About 30 to 60 percent is rock outcrop of the
Uinta Fornation. Inclusions are mainly As veTy channery
sandy loan on 20 to 40 percent slopes (AsD).
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This complex occurs on alL aspects, but is most extensive
on south-facing and west-facing escarpments. The vegetation
consists -m?illy of scattered shadscale, rabbitbrushr-black
sage, and Indian ricegrass.

Bs Channery Sandy Lo'an, 10 to 20 Dercent slones (Bs4) :
l'his napprng unlt occurs in tire wesiern part of the survey
ttea, nainly in Southam Canyon and in th-e corridor area
in the northr'restern portion north of the lrrhite River.
About 75 to 85_percent of this.napping unit is Bs channery
sandy.loaq o+ 10_to 20-percent slopes. As soil is closely
associated with Bs soil- and often -occurs as srna11 step-1iice
terraces on the gpbill side of individual juniper or sage-
brush. Also included in this unit are nariow iims of rock
outcrop (R) and srnall areas of Ds channery sandy loam on
5 to 10 percent slopes (DsB) in snall drainages. rncluded
with this napping unit are sone small areas of Bs channery
sandy loan on 5 to 10 percent slopes.

BsC-Uinta Sandstone Complex, 10 to Z0 percqnt slopes (BsJI:
e

Evacuation creek drainage and is nost extensive in the
western half of Sections 26 and 35, T10S, RZ4E, and in
the Asphalt creek drainage in the 6xtren6 western part
of the area.

About 55 to 60 -percent of the conpLex is As channery sandy
loan on 10 to 20 percent slopes (AsC), and about 20 to
30 percent is rock outcrop (R). 'rnciusions are mainly
Bs.channery g?ndy loam on- Z0 to 40 percent slopes (gsb)
and on 5 to 10 percent slopes (BsB). TLere ar-e also sma11
areas of As channery sandy- loam on 10 to 20 percent slopesjltcl and Ds channery sanby loam (DsB) in nairow drainages.
The vegetation is mainly j irniper, sag6urustr, and irriaiitru.

trnrs mapprng unit is extEnsrve-fnThe centrEr-and westernparts of the area. About 45 to 5s percent of the conrplexis nassive uinta sandstone which octurs is ledges and'cliffs
:l_Iury stggp^slopes. Some.of the cliffs exteid uprvard
:u9I :0^n-(100 ft) from their base to elevations oi 1,2S0
T_ 

(l 
t 
750 

. f t) . An es tirnated s0 to 40 percent of the complex
): lt :gil (very channery and very f l-aggy sancly loam) on
:: :9 /0 percent slopes. The Bs soil usually occurs on
:i1]1, . s teep terraces betrveen narrow san<lstone 1ed,ges.tncrusions consist mainly of snall areas of As chainery
i:1.1y 1o11 on ?9 to 40 pbrcent slopes an<t Bs ctianneiy ianciyroam on 20 to 40 percent slopes.

J.
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The average annual precipitation- ranges
io zs cnr (z in. to -9 it. ) , and the mean

i"t.-t"ngit fron about sbc to 7oc (41oF

f ol lot+s :

A1

c1

c2

Thes e
sheep
medium.
will hold
r,tater t o

Ds Soils: Ds soil's consist mainly of. sandy loans.IoIe
iiE"-6" "r lsg 

-i".1 -deep 
;- howevei,. the total dePth to

il;;tiii"! UJato.ii- it-"ot'knorvn. ftre soils are forning
in altuviun r;i;lt iio* Uinta sandstone' The soil occurs

il t;iatively tt"tio" drainages be19Y ttee!;sloping soils
ancl rocf outcrof , and activEly-cutting.gullies occur in
each drainage ^i"a. It is mo3t extensive in the Southan

i;;t";-Ji"ii"g"-b;;in but.is found in practicallv all parts
of the area. =ih"-.rug"t"tion is nli+ll sagebrush with sone

iru"t"ruooal' t""i*i"g'ialtbush r - 
rabbitbrush, and shaCscale'

ttru slope iange is about 5 to 10 percent'

D:

0r
rl
Cz

i:

Il
1t
a:
o(
ot
ft
tl
Pt.
at
p€

E
AE

as
1,
cc
an

Av
z3
is

Fo
a
30
R2

fron about 18 cn
annuaL soil tenPera-
to 4soF).

Arepresentativeped'oninanarrohtdrainageway.rvi.th.a5
percent slope'i; i;;;iea--aUout 370 n (1,200 ft) e'ast of
the northwest iorner of Section 13, T10S, R24E and is as

0 cn to 6 crn (0 in. to 2.4 in') --Pale brown
(fOVnOlSl sandy loan with abogt -18 

percent
iine channers ;' brown (10YR4/3) when-noist;
;;;i, -ihin, piaty structure; soft'-fIi"91u'
slightly stictcy, an{ slightly plast:.c; tew

""ri f iire tooi"i *oa"r"t5fy calcareous.; noder-
;;;iy-;ik.li""- (pH 8.0); clear snoot'h boundarv'

6 cm to 30 cm (2.4 i'n. to 11.8 in) --Light yel-
iowish broln (i0YR6/4) channely landy loan;
a"it yellowisi Urown (10YR4/a) wh91 noist';
r"iii'u"; slightly hard, very friab1t,. tllqltty
sticky, and ifi-gfrtfy-plastic; abundant-t1ne
;;;.;1'"od"t"i-iy c'attareous i moderatelv alka-
fi*" tpH 8.3); gradual snooth boundary

30 cn to 137 cm (11.8 in. to 53'9 in')--fight
vellorvish bror,'n (rovnO/ +) channery s andy loan;
a;;k-t;lloyish biown (10YR4/+)- ryh:+ noist;
mass:.ve; trr.g-tttfi it"ta; very iriable, slightly
ttl.ty, and siightrv plasli.; .f:" Iil:,foott;
moder'ately calcareous ; noderately arKalrne
(pH 8. Z) .

soils are used for wi1cl1ife habitat and for winter
, ^f,c :-;;;;i";:- p;F"aoiriii is .noderlll:^""d*IY:o::' I'fiu"r,"t";d-;i "iotion is noderate' This soil

about 18 cm to ?0 cn (7 in. to 8 in') of available

"'-i"pifr-ot-f 
Stj-"r'Cig i". ) . Roots penetrate easily'

v- 13



3b I'e
s ilY

Ds sandy 1oam, 5 to 10 percent slopes (D): This is the
curs throughout

the area but is probably nost extensive in the Southarn
Canyon area. About 75 to 80 percent of the brea rnapped
is Ds sandy loan on 5 to 10 percent slopes (DsB).

Inclusions consist of flaggy sandy loan or channery sandy
loan areas, nainly near the heads of drainageh'a)*s. . Smal l
areas rvith surfaces of loamy sand and channery loamy sand
occur nainly in the Southarn Canyon drainage. Near the
outer edges of sonre drainages the depth to bedrock varies
fron 75 cm to 100 cn (3O in. to 40 in.).
this napping unit are a few small areas

Included with
the easternn

a
1

part of the area with loany texture. In a few Locationsparf or Ene area wlEn loany texture. In a tew Iocatlon
at the head of drainages the slopes range from 10 to 15
percent.

E Soils: E soils consist of deep, loamy soil. They occur

-

above fhe present flood plain of the white River. in closeEbb6iffihe present f lood plain ot- ine wh , in close
association with N soils. Elevations range from about
1,560 n to _1r590 m (51100 ft to s1200 ft). vegetation
consists of rabbitbrush, shadscale, cheatgrass, needlegrass,
and annual weeds.

Average annual precipitation ranges fron about 15 cm to
23 cn (6 in. to 9_in.) and the annual soft tenperature
is about soc to 7oc (+ror to 4soF).

Following is a description of a representative pedon on
a streain terrace located about 300 n (1.r000 ft) north and
199_* (1,000 ft) west of the center of Section-17, TL0S,
R2 48.

0 cn to 10 cn (0 in. to 3.9 in.)--brown (10YRS/3)
f ine sandy loam; brown (10YR4/3) when rnoist;
weak, thin, platy structure; soft, friable,
slightly sticky, and slightly plastic; few
very fine roots; moderately calcareous; moder-
ately alkaline (pH 8.2) .

10 cn to 23 cm (3.9 in. to 9.1 in")--pale brown
(10YR4/3) Loam; brown (10YR4/5) when moist;
yea\, subangular, blocky structure; slightly
hard, friable, slightly sricky, and s1l.ghtly
plastic; plentiful fine roots; strongly cal-
careous; rnoderately alkaline (pli 8.2) .

23 cn to 47 cm (9.1 in. to L8.5 in.)--very
pale brown (10YR7/3) loam; yellorr'ish bror*n
(10YR5/1) when moist; noderate, medium, sub-
angular, bloc.ky structure; slightly hard,

A1

Crca

C2ca
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friable, slightly sticky, and sLightty plastic:
few fine rogts; strongly-calcareols; *"i.i"i.iialkaline (pH 8.4) .

crca 47 -cm to.75 cn (1gr5 in. to 29.s in.)-_light- y-?119y1:t brown (10yR6/4) loam; yeri'o*iir,"t'ro*n
(10YR5/4) yhel moist; maisive;'siigr,try-ii"ral""friable, .11gtrtIy -scick),, ald'stigEtrylpioiii.,strongly calcareous ; sti6ngry alkirin6 tpH-d:;j.

c4 75 cm to 150 cm 129,5 in. to 59.1 in.)-_lightye11ow!sh brown (1qyR6l4) fine sanay io"*;yellowish brown- (10yR5/4j 
-when rnoist; -masi:.ve 

;slig}tly hard, . f riable, slightly st:.ity, andslightly- plastic; nodeiatetf caicareouii noder-ately alkaline (pH 8.1).
EB soils are used for wildlife habitat and rvinter sheepgrazing. - Permeability i.s noderate and runoir ii-ro*. Thehazard of erosion is 3rignt. This soil will rrora-io-"*to 2s cn (9 in. to 10 :.n.) of available water. Roots pene-trate easily.

: This mappingunLE ls ot very lini.ted effited nainlv'bnriver rerraces south of the lfhite River "uo"i ii-i,i-tsb
ftl above the -present flood p1ain, About 4s to ss pur..ntis E fine sandy r.oan on s t-o 10 putc"ttt irof"-iEai,'indabout 2s to 35 percent is N-sandy loan on 5'to'io'i.it"ntslopes (NB). There are inclusioirs of Ds sandy roafr on5 to 19 percent slopes (DsB), a ferv knoits anh bais olquartzite cobble and gravel, -and 

sna11 areas or-ioit-o,-,tcrop.
E, fine.loTdy loan is deep, medium textured., and weli drained.rne solr 15 Carcareous throughout and has a moderatelystrong calcic horizon in the-subsoi1.

I.:TfI_-}:1T,it dgup,-noderately_wel1 drained, moderatelytlne textured, and calcareous. -The subsoil his s.trongcolumnar structure and j.s strongly affected uy-r;Jiil:

F soils: The F soils consist of shallow to very shallowsanatToils -that range fionr about 10 cm to gg cm (4 in.
!o 15 in.) deep and overlie sandstone bedrock oi irr"-iiirrt"Fornation. The soil occurs in upland settingrr-""J-riop",range frgn about 3 to 7 percent.' F soils occui in assoiia-tion with rock outcrop_ (!) and isith Bs sandy roarn 

-on-io

!" -?! percent .s lopes _(gsqi .- E1e-vations ran!e f ron ibout1r590.nt-to 1,610 rn (5 1200 ft to srzg0 f t). -Vegetation
is nainly spring hopsage, rabbitbiush, biack sigebr,rri,

F
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shadscale, and cheatgrass. Average
ranges fron about 15 cm to Z0 cm (6
the nean annual soil temperature is
to 45oF).

FoLlowing is a description of a representative
a 3 percent slope on a ridgetop located about
ft) nortl:, and about 210 rn (70C- ft) east of the
corner of Section 13, T10S, R24E.

annual
in. to
about

precipi tation
8 in.), and

4oc to 8oc (4ooF

pedon on
400 m (1,300

s outhl{e s i

A1 0 cm to 4 cm (0 in. to 1.6 in.)--pa1e brown
(10YR6/3) loarny sand; brown (f-OVn+/S) when
1ois.ti weak, f ing, plaly structure; soft, verytrrable, nonsticky, and l9n:plastic; noderately
calca_reous; noderarely a1ka1Lne (pH 8.1); cleai
snooth boundary.

4 cm to 17 cm (1.5 in. to 6.5 in.)--pale brown
(10YR6/3) loamy sand; dark yellowish'brown
.(10YR4/4) when noist; l,reak, ngdium, subangular,blocky structure; -sof1, veiy friabie, noniiicki,
and non-plastic; abundant fine and mediun roots;
mo.9erately calcarecus ; noderately alkaline,
(pH 8.2); clay snooth boundary.

17 cn to 35 crir (6.7 in. to 1g.S in.)--pale
brown (10YR6/3) channery loarny sandl dirkyellowish brown (10TR4/i) rr'hen moist; massive;soft, very friable, nonst:.cty, and n6n-plastii:
no9erately calcareous ; inoderbiely alkaline(pH-8.5); sandstone bedrock at gB cm (13.9in.),
Sandstone bedrock

C2ca

F. soils are used for rvildlife habitat and linited. rvintbr
:1.:t ,grazing... Perneability is moderate to rapid. iunof f
*:.nedlyT to-highr -and erosion hazard is moderite to severe.rnls soil will hold about 1. S cm to Z.S cm (0.6 in. to1.0 in.) of available water.

!B-R Complex, 3 to 7

;:_'.." ru Elle western upland portion of the Evacuat
:1ny0l drainage and is of irery lirnited exter.t. TheIa

3s
ia-

to The mainarea is in the western parr oi su"tiott rs-ana tne eastern
Part of section 14, T10s , R24E.

About-40 to 50 percent of the cor,rplex is
:-.: /.percent slopes (FB), and about 3Srs rock outcrop. Inclusions ar.e mainly B

F loany sand on
to 40 percent
s sandy loan on
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10 to 20 percent sl,ope-s (BsC) and Ds sandy loan on 5 to
10 percent sloPes (DsB).

F loany fine sand is a shallow !o very shallow sandy soil
over shndstone bedrock of the Uinta Formation'

A2

N Soils: N sorls consist of deep, noderately fine'textureci

-

solls that occur nainly on strearn terraces. They are nost
extensive on terraces about 15 n t50 ft) above-the present
flood plain of the White River. These soils also occur
on ter'r"cet above the present flood plain of Evacuation
Creek. Slopes range fiom about 5 to 10 Perg.e1!i lowever,
slopes are rnainly ibout,5 percent. 0n the White River
i-ri"-"r, N soili are clos-ely associated with E soi1s,
and the rirapping units are coinplexes of these two soi1s.
Along fvacirlti6n Creek the N ioils are associated with-rjt-i6ift 

and the napping unit is a conplex of N and Ds

soi1s. ELevations iir.ge fron about 1r550 rn to 1r!80 n
(a;i0ir ft to 5,200 ft): Vegetation. consists mainly-of
!i6isewooa, shidscale, hoPsage, and annual weeds' The
average annual precipitation-ranges frorn about 18 cn to
23 cn-(7 in. to 9 itt.), anl the nean annual soil-temperature
i""g"t'rrJnr about soc-io 7oc (41oF to 4soF).

The following is a description of-q rep-resentative pedon
on a st,ream terrace on th! west side of Evacuation Creek,
iborrt 152 m (500 ft) east of the south side and center
of Section 15, T10S, R24E.

0 cnr to 9 cn (0 in. to 3.5 in.) --pale blown
.(10YR6/3) find sandy loarn; brown (10YR4/3)
*hen nb:.it; weak, thin, platy structure; soft,
friable, siigntry sticky, and-s1ightly plastic;
few f ini roois; inoderat'eiy calcareous; strongly
alkaline (pH g. Z) ; clear smooth boundary.

s
u.
o
i
a
s
a.
c{
D.

tr
OI

a"
f(

Irt

1t
a(
i:
c(
oi
gr
ar
ir
fr
Fc
ar
se
of

B,, 9 crn to 20 cm (5.5 in. to 7 .9 in.) --reddishLL brown (5YR3/3) when moi.st; st'rong-' coarse '.prisnaiic struct,ure; ve-!I hard, f irn, sticky,
ind verv plastic; few fine roots; thin, nearly
continubu-s clay fiinsl strongly calcareous;
strongly alkaline (ptl 8.9); clear snooth boun-
dary.

B,,' 20 cm to 34 cm (7 "9 in, to 13.4 in.)--light-..^.LL bro*n ii.!vno/4i ;ilit clay loanl biown iz.svn+/l)
when toitt; noderater' nediun, prismatic, breaking
to strong, mediun, subangular, blocky structure;
hard, f i;;1, sticky, and plastic;--moderately.
calcareousi strongiy alkbline (pH 8.5); gradual
wavy boundarY.
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!

NB-D$-rglnPlex

Fo 11ow ing
an area of
saltgras s
of Section

Al

ct

65 cn to 120 cn
brorrn (10YR6/3)

F;"::i:ii"["lljfr.l'"if;o"i^+i-t6-i! tercent or the complex

is N fine ,unof^i;; ";.i-:' iq-e.".'::i: :1"?":"(T:)i"i13".

re

li.trti'i".i''ji'p"i."r,t is Ds i.t'av 1oa:it on 5 to 10 percent

slopes. The Nutl;ii"ir-e";i,-roa6r"t.ely.ye11 drai.ned,

and- noderatety 
-fi".-tEitrrr"b. The subsoil has strong

colun'narutt'o"t'ote and is strong:'; iff::i:d with a1ka1i'

Ds soils are ";;;; ".ir-drainedl 
-and moderately coarse

textured. Incluiions consisi-ln.iinly. of .E fine sandy loan

on 5 to 10 per;;i';i";i;- ctil' ii"a-thu.inrnediate channel

area of gv"crraii6" ci.'"t. 'rrr'.r"--are also snal1 areas of

rock outcroP.

l{ Soils: l{ soils are deep.and imperf ectly drained' forn
ifi-si11y arruviii ;;;";iti,a t-i it'" I{\it-e i{iver' and occur

adiacent ro .nJ*pr!l!;i-ii;.ii,r"i" of the river. The area

is about t/s k; tiTi-iitil-;ia;'an] extends aJ'ong the northern

corridor of the Prqject area] ,Vig't-tt:^i:l tontists nainly
of large cottorr*bod-trees, t,arnarisk, rabbitbrush, and sal't-
grass. sloper 

''"r*-g"""ruity-ies s than 2 percent. Average

annual prectpltatioi, ranges f t"*-o'oorri t 8'cm to 23 clr (7
in. to 9 in. ), and lhe -T9R1 annual soil tenperature ranges

iriro""uo"i--i66 io-z0c (4loF to 4soF) '

is a description of a representative pedon in
large cott'onwood trees i+ith an understory of

and rabbit,brush, located in the northtvest quarter
!7, T10s, R248. '

0 cn to 10 cm (0 in. to 3.9 in.):-.glayish brown

(L0YR5/2) tiit'io*t; brorvn (10YR4/3; when rnoist;
thin, medium, platy 'ttt't"ittiu; :ligtt!Iy harri'
friable, sligl:'tIy st:.ci(y, and'slightfy ulastic;
strongly callareous I *oaetiiefy-aitaf :.n-e (pH 8.2)

Arr 10 cnt to 20 cm (3'9 in' to ?'9 i+..)l-Pale bl?Yl
"Lt ?ioinoisl sil.r loul; bro"n (10YR5/3) r+herr molst!

nass:.vei"iilritry itira, 
-f riiure ' sligh'"ly sticky'

an,l s 1i;htly-p 1ai tic i -s-tIol$ly calcareou-s ;

noderatE iY ^lka1ine 
(PII 8 ' 2) '

20 cm t,o 65 cm (7.9 in.-to 25'6 in')--p91e
brown (10YR6/3)'silty- clay foo*; br6wn' (r0YR4/3)

whe* ncist I ,n"1,iuu l' trarl, f irn, -sticky, and

plastic; ttto"lry iitt"tu6us; noderately alka-
iine (pH 8.0).

.,
ic;
g1y

,,
ily

un-

sYR.l/ {)

:e aking
:ture;
'aduat

( 25.6 in. to 47 .Z in') -:P1le
i;;'tl"iY-iuu*; bror*'n (1oYR4/5)c2

v- l-8



Cr c€i 34 cn to 5 5 cm (13. 4 in. to 2L.7 in. ) - - light
' brown (7,5YR6/4) silty clay loarn; brown (7.5YR5/4)

when noist; massive; hard, firm, sticky, and
plastic; strongly calcareous; noderately alka-
line (pH 8.2); graduaL boundarY.

C1cd. 5516 cm to 89 cn (21,7 in. to 35.0 in.) --light- bruwn (7.5..YR6/4.) siiLy clay loam;.brown
(7.5YR5/4) when noist; massive; hard, firn,
sticky, and plastic; strongly calcareousl noder:
ately alkaline (pH 8.1); gradual boundary.

C3

N soils are used for wildlife habitat and winter sheep
grazing. Runoff is noderate to rap.lq. Permeability. is
1ow, and the hazard of erosion is moderate. This soil
wili hold about 15 cn 'to 20 cm (6 in. to 8 in.) of water
to a depth of 150 cn (59 in.).

NB-EB Complex. 5 to 10 percent slope (NE): This napping
ffinly on gentrY-undu-

lating river terraces on the north and south sides of the
l{}rite River. These terraces are about 15 m to 23 m (50
ft to 75 ft) above the present river flood plain. Th"
areas are not continuous but occur as sna1l isolated areas,
nai.nly on the north side of the ltihite River. About 45
to 55'percent of the ccnplex is N fine slldy loan on 5

to 10 lercent slopes (NB). Abcut 25 to 35 .percent. is. E

fine sandy loant on 5 to 10 percent slopes (EB). The NB

soil is dlep, moderateLy rveil Crainedr-and moderately fine
textured. tfe subsoil has strong columnar structure and
is strongly affected with sodiun. The EB soil is deep,
nediurn textured and well drained. The soil is calcareous
throughout and has a moderately strong calcic horizon in
the subsoil. Inclusions consist nainly of Ds sandy loan
on 5 to 10 percent slopes (DsB) and a few kno11s and bars
consisting bf quartzit-e cob-ble'and gravel that contain
very little fine soil material.

Included with this unit is an area in the southeast quarter
oi Section 2, T10S, R24E. This area is on the south side
of the lrthite River at Ignacio. About 75 to 85 percent
of this area is NB soil] Irtuch of it is seriousiy erode<i
and much of the original surface soil removed. Inclusions
are nainly knolls of quartzite cobble and gravel. Bccause
of its smitt size, this area was not rnapped separatcly.

89 cm to 158 cn (35 in. to 62 in.)--light broln
(7.5YR6/4) heavy loan; brown (7.5YR5/4) when
noist; massive; slightly hard, friable, slightly
sticky, and s light1y p 1as t1"; moderately calcar-
eous ;- iroderately alkaline (pH 8.3) .
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This soiL
graz ing .
soil will
l{ater.

when noist; nassive; soft, friable, slightly
sticky, and slightly plastic; moderately cal-
careous; moderately alkaline (pH 8.2). Distinct
brownish ye1low (10YR6/6) mottles below 90
cm (35.4 in.) .

C, L20 to 195 cm (47,2 to 76.8 in)--pale brown
' (1CYR6/2) silt loain; broi.;n (L0YR4/3) when nioist;

massive; slightly hard, friable, slightly sticky,
and slightly plastic; strongly calcareous I
moderateLy alkaline (pH 8.1). Distinct brownish-
yellow (10YR6/6) nottles"

is used for wildlife habitat
Perrneability is noderate and
hold 20 .cm to 25 cn (8 in. to

l{ silt loam, 0 to 2 percent slopes (i'f): This is the only
t--@serles. About 70 to 80 percent of

the area mapped is W silt Loam on 0 to 2 percent slopes.
Inclusions consist nainly of deep, f ine sand, loarny sand,
or stratified sandy Loam and sand. The sandier inclusions
are nainly along more recent bars and beaches of the l'fhite
River. Vbgetation is mainly a young growth of tamarisk,
rrillows, and rabbitbrush" Also included in the unit is
the present stream channel of the river.

b. Soil Formation

The characteristics of a soil at
nined by the interaction of five
(1) parent nrateriall Q) climate;
(4) biotal e. go I plants , aninals

The soils along the flood plain of the ltlhite River ancl
along snaller drainagel,rays throughout the area have formed
in alluviun. The alluviun along the hrhite River has come
fron a wide range of transported materials, whereas in
the snaller drainages the rnaterials are largely deep sandy
loams and channery-sandy loams fron the 1oca1 Uinta and
Green River fornations.- The parent nateriaL for the upland
soils that cornprise a large portion of the area is mainly
the Uirrta Formation and the Creen River Formation. The
soils are mainly shallow or very shallow overlying these
fornations.

and sunmer cattle
runoff is low. The
10 in.) of available

any given point are deter-
principal soil factors:
(3) topography, relief;

and nan; and (5) time.
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rwo important clinatic. f1:!?I:-i1-lh:-:::ii:::l -"tri3ll'll".ilni;;:il ;;;-;;;;ipii"ii"l-:lu l:TP::?:"1?" "llil::1"'l: ::l:"i";^ ir,"i'" ;;'";;;i; u'""r tll-*:t:-:::-?Iill::t'
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- 
ir' ! 

-"' 
"' iF.? 

-r "-?'1 I ^l I:: lt l I :: 
t 
?ti3'"ffii'i"ia H'(i i;:i, i"a it'" oierlge-tf:::p1l::::* *:

l;"1?"i l r " h"to : ; ;;. i' p "i-*onth 
rrorn-octobe r 

r:hlolgh.,lvlarchll3"l'i;"ili" ';i;";;i'1ri,iv ,"'iiJ t!:tl-z ' 9-:*^l::1.1"' )

;:: ;iltJ ;iliili'iiiir' -lii,l3:l!:;l:*.i11,,?:':?":',,0nPer ulurr,| *:i_rrr6 ^l/.4-t "-. ' - -. lature at a 51
the tracts the iveiage annual :oil-t:TE::...,., .racc rhqn
lfi" cl6"i,lj il'i.i" il-E'tii"iiia !:.1u. :lifll.l{, }?:' ":li"83. 

(??rslj,oinnlto'itilli"'ii;-';it; in t[e 
-fiigid soit

f anily.

The tracts are in the colorado Plateau Physioellpllc.province'
The province it-Iitiinguished by tlte approxinate horrzon-

i'iiiiy";i";;"-6"e;;;k ;nd the nlrmerous canvons and generallv

hish elevatio":- M;;i qi-tlt"-"iu" ir betwe-en L,sz0 n and

t,Eio-fr- t;;006'e t""ii o ,ooci-ri j above sel 191e1:--Tll toPo-

graphy of the aiJ.-it iiqpt"t !?-ltutB'^slopes 
ranging fron

about 5 percen;-i; out' ob percent' The wLstern part of

the survey "ru" i, characteil-t"a Ui numerous nearly vertical
sandstone cliffs. The ""ti.io-p"it 

or the area, east of
Evacuation Creek has nore rolliirg topography and fewer

sandstone cliffsc

Vesetation influences soil fornation rnainly-!ht::qh-:h"
;;e;;;;;-or-oig"nic natter fron leaves' stens' 119^I::tt'
shrubs, forusl'"r,a-gt"sses are the dorninant vegetatlon
overmuchofthearea.Junipertreesarecom]nonathigher
elevations, above 1,650.rn iI,+g0 fl) Y::t of Evacuation
creek, with ,;;ii";;d pinydn'pine at the highest-elevations'
An open srand of large-.otionilooa iiuut occirs along the

hrhite River valley. young-*iriort and tamarisk occur in
the nost r"""ii-i'"iotitr.-.niE-rageltYtl is the doninant

vegetation along numerous -diainagEwayl -throughout the area'

shadscale, black sase, to"liiil;;; iiiiln riEegrass ' 'squirrel'
tail, and ,o*u forb! ir.c comlnon on shallow upland soilS'
Greaservooa and ihadscale "i" "o**ott 

in aIka1i-affected
areas. BuTrotvi'g animals are iinportant-i" nixing the various

soiL nateriaiil'-i"a ifte nounds aird disturbed areas are

conspicuous in the survey-;;;;' Grazinl animals 11:9 affect

soils by rernoving veget"ti6ttl-*fti"ft tunf,t to increase erosion'

Man has artectea-soii a"u"ioi*i;I il-ttl:-il:l bv building
i""ai and trails, which contribute to erosLon'

Tine is essential in soil forination, whether a few years

dr centuries. Entisols, for instance' such as the^Typic
Torrif luvents, ;i;;; iit" drainage$I1Is' are -young soils
that have not been in Pfui"-u"a-undisiurbed'1ong enough

for clistinct horizons to devetop' Typic Natrargids are

exa:1ples of soiis witl, *"iiliiiilt""t'iatea horiiols' These

v -2t
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soils occur on higher terraces
or nore tiure for soil-forning

c. 'So il Class'if ication

, which inplies greater age,
processes to act.

r'l

aa

S.

Lr

're1'

Lous

3ct
s ion.

fied on Table V-1. Table V-1 shols the two soil orders
of Entisols and Aridisols. Soil orders are sci.1s vrith
sirnilar sets of soil-f orning processes. 'Entisols are soils
that lack distinct horizons and Aridisol.s are generally
dry and have light-colored or thin surface horizons with
well-expressed line horizons (calcic horizon) or sodic
horizons (natic horizon).

Soil orders are divided into suborders, prinarily .on the
basis of closest genetic sinrilarity. The suborders in
the survey area, identified by the last two syllables of
the subgroupr are orthids, orthents, flurrents, and argids.
The basis for this division is differences resulting from
clinate or vegetationr or the presence or absence of water-
logging

The great group is a subdivision of the suborder. An exanple
of a great group name is Calciorthid, which are aridisols
with a strong calcic horizon. Great groups are based on
the unifornity in the kinds and sequence of najor soil
horizons and properties, The horizons used to nake separa-
tions are those in tvhich clay, iron, humusr or linre have
accumulated, or those that have layers that interfere rvith
root groirth or the movenent of rt'ater. Properties used
also include soil tenperature anC major differences in
chemical composition.

Great groups are divided into subgroups. There is a cehtraL
ttypic) concept of the group, and intergrades that have
slightly different properties. Lithic Calciorthid is a
subgroup that indicates a shall.ow soil less than 51 cm
(20 in.) to bedrock with a strong calcic horizon.
Fanilies are based on the properties important to the gronth
of plants or to engineeritr-g. -Arnong tlie'properties conlidered
are tex.t.ure , mineralogy, reaction, and soil tenperature .
Loarse-1oamy, f or exanrple, indicates a sindy-'1oam texture;
nrxed indicates the clay rni.neralogy is varied. Frigid
indicates that the nean'annual soli tenperature 51 Em Q0
in.) deep is less than 8oC (47oF). Soiis with nearl anirual
tenperatures below 47oF are considered too cold for most
lam crops to natureo

The nine different soil types found on the trac'Ls are classi-

:59
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TABTE V-1

SOILS CLASSIFICATION

I
av
(rl

Soil

A

As

B

Bs

Ds

E

F

N

W

FarnilY

Loany-skeletal, mixed, frigid

Loany-skeletal, mixed, frigid

Loany-skeletal, mixed (calcareous) frigid

Loam-skeletal, nixed (calcareous) frigid

Coarse-loany, mixed (calcareous) frigid

Coarse-loamY, nixed, frigid

Coarse-loany, mixed (calcareous) frigid

Fine, nixed frigid
Fine, mixed (calcareous) frigid

Subgroup

Lithic Calciorthid

Lithic Calciorthid

Lithic Torriorthent

Lithic Torriorthent

Typic Torrifluvent
Typic Calciorthid

Lithic Torriorthent

Typic Natrargid

Aquic Ustifluvent

nlt E'F;roo.X \J

Order

Ardisols

Aridisols
Entisol

Entisol

Entisol

Aridisol
Entisol

Aridisol
Entisol

g8 F R3or P. '(D

rl Hr -t A, Fr p. .r Fl O ts a-r t-. r.. t! lal ti.:! { r+r -r ri.fr s, ts. }t o H ur }s er ."'Iz :' o F iin Es u.s i- : Fi.gf i *f: f€ g ?F ffg$.g $HP-5 (1 E r+urts.ro< s yo..1 e'g'1Pq g1-t3- ;



The soils were not classified into soiL series because
of the linited size of the survey area.

d. L'aboratorv Analvsis of Soils

Soils were sanpled by horizon from selected locations and
anaLyzed by the USU Cooperative Soils Laboratory (U. S.
Dept. of Agriculture, 1967). The soils were analyzed. for
physical and chenical properties important to characteri zing
and classifying the soi1s. The laboratory data sheets
are presented in Appendix V-1. Table V-2 gives selected
data for the different soils, including soil. type, depth
sampled, particle size distribution; textural class; reac-
tion, or pH; organic carbon; elect,ricaL conductivityl calcium
carbonate equivalent percent; extractable cations (Mg,
Na and K); available P; and percentage of noisture at satur-
ation.

The foLlowing is an explanation of the soil-sanple analyses
shown in Table V-2. The textural class varies from silty
loans, sandy loans, c1-ay loarns, and 1oans. The pH of the
sarnples vary frorn about 7,8 to 8.9, not especially high
for soil high in calciun carbonate. Extractable sodiun
is moderate except in Soil N vhich shorvs 11 to 20 nilliequiv-
alents of Na per 100 g of soi1. In other upland soils
the extractable sodiurn is highly variable, and occasionally
increases in horizons near bedrock.

The.organic carbon content of the surface soils varies
fron 0.5 percent to 2.6 percent, and generally decreases
with depth, which is typical for soils in this seiting.
The exception is soil W, which has 5 percent organic carbon
in the surface 1ayer.

Electrical conductivityr or salinity, is generally Low,
especially in the upper 40 cn (16 in.). The exceptionespecially in the upper 40 cn (16 in.).

,r"s t"t!:.*g fron
cn (8 in.) to 33 nmhos/cm at
lf conductivity varies from
surface to 28 mmhcs/cm at 130

The calcium carbonate eqrrivalent varies fron about 3 percent
!o 30 percent in strrface layers and 5 percent to 50 pbrcent
In tlle subsoils. Thc values are typical for soil forned
fron calcareous rocks in areas with-less than 15 cm to
23 crn (6 irl. to 9 in. ) of annual precipitation.
The velues of extractable cations are typical for a soil
tormed fron saline calcareous sandstone with these climatic
conditions.

less than 3 rnn}ios / cm at 20
34 crn (15 in. ) depth. Soil
Iess than 2 runhos/cn in the
cn (5I in. ) .
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The available phosphorus is highly varj-able but is ccncen-
itrtua in the Surflce soil and decreases narkedLy with
iniir"sing depth. The pe,rcentage of moisture at saturation
ii-ttt. peiceniage by weight of vrater the soil can ho1d.
itre noiiture-hotding capacity depends on texture, organic
matter, structure, and other factors.

The resuits of X-ray analysis of i5 soii sanples are shown
in Table V-3. The iypu oi clay minerals present are-deter-
nined by this rnethod. Clay nirreralogy is the basis for
ri"irifying the soil at th'e fanrily 1eVe1. Boron at selected
ilepths bt five soils, shown in Table V-4, ranges from 0.2
ppir to 1.4 ppm.

According to Richards (1954):

PerrnissibLe linits for boron in the saturation extract
of soils can at present be given only on a tentative
basis. Concentrations belorv 0.7 ppm boron probably
are safe for sensitive plants;.fron 0.7 to 1.5 ppm
boron is narginaL; and nore than 1.5 ppn borol -appearsto be unsafe. The nore tolerant plants can rvithstand
higher concentrations, but linits cannot be set on the
baiis of present informat,ion.

o. Use and lr{anagement of Soils

The area is naoaged by BLI'I. It is used nainly as winter
Iange for sheepl however, some cattle use the bottonlands
along the l{hit,e River for suruner range. Ir{ule deer are
the principal game species that use the range'

Table V-5 gives the estinated herbage yields for favorable
and unfavoiable years and capability classes for the nine
soils. The capability classbs indi-cate the suilability
of the soils for nost kinds of crops. The classes are
designated I tirrough VIII. (The numerals indicate progres- 

-sively greater limitations and narror,ier choices for practical
use.)' Ttre nine soils in the arca were placed in two caPa-
bility classes, VI and VII. Class VI soils have severe
Iinititions thit generally nake them unsuited to cultivation
and linit their ule largeiy to pastule or range, l{oodLand
or wi1d1ife. Class VII-soi1s h-ave very severe Lirnitations
that nake them unsuited to cultivation and restrict their
use largely to range, woodland, or wildlife.
T[s tt.rt shor,rs that the main lirnitation is the risk of
erosion; the "'rr't indicates that the soil is wet.
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TABLE V.3

RESULTS OF X.RAY ANAI,YSIS OF 1.5 SOIL SAMPLES
FR0M OIL SHALE TRr\CTS U-a AND U-b

So i1 Quartz

l\

x
X
X
x
X
x
X
X
X
X
X
X
X
x

Sample f

22
Ji
58
39
40
42
45
46
48
50
53
54
55
58
63

Depth (cm)

25-36
8-22

27.53
17- 35
37.-r37
41-60
40-76
20-45
55- B9
11- 30
23-4s
L7 -30
40-L20
34-7 2

L4-27

Calcite Dolonite feldspar I 11i te Kao.l in i te Montnrorillo'ri

Ds
A
A
A
Bs
Bs
E
E
A
A
As
As
Ds
Ds
Ds

X means the rnineral aPpears
abundance, with 1 being most

in the less than
abundant and 5

2v fraction.
least abundant.

The clay ninerals are
Abundances are onlY

:(- l
:i- 5

x-5
:t- 5

?

:(- 5
x-5

:(- 5
.'(- I
x-5
:(- 5

ranked in order
estinates.

x
x
X
X
X
X
X
X
X
X
X
X
X
X
X

x
?
x
x
x

x
X
X

x

x-1
x-5
x-5

?

x-4
x-2

x-1
x-5
x-s

x-1
x-1
x-1
x-1
x-1
x-1
x-1
x-1
x-1
x-1
x-1

?
x-r
x-1

of

X
X

I
t.){

l(/)



TABLE V-4

OF THE BORON TESTS ON SOIL
TMCTS U-a AND U-b

SAMPLES FROM

Pedon # Depth (cn) Boron (pprn)

#64
f63

#75
#75

#76

#45
f45

#48
#48

1_0 -40
113- 1s0

50-65
130- 195

120-150

40-76
76-tZL

20 -34
34-55

0.5
0.4

0.4
0.?

0. 5.

1.4
0.9

1.3
L.0
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TABLE V-5

ESTIMATED HERBAGE* YIELDS IN KG/HA AND

LAI.ID USE CAPABILITY CLASSES OF SOILS

Soil
Favorable Yrs.

Yields

-iJ-nfavorable 

yrs.
Capability

Classes

Tht
to
of
raI
har
slc

f.

For
phv
str
Pot
inP
tab

Tab
est
inc
sys
lin
COn(
gror

The
for
the
and
ador
(An:
Syst
dis t
So it
ofc
SW,
iden
the
syllb

The .

ProPrnt
Tlneqtst
A-1 ,

At t.
that
subg:
a fu:
into

ha Kelha

A

B

As

Bs

D

E

F

N

l'J

800

400

1 000

450

1250

12 s0

400

150

3500

400

200

600

250

'900

900

240

L00

2000

VIe

VI Ie

VIIe

VIIe

VIe

VIe

VIIe

VI Ie

VIw

*Total yield of above-ground plant par.ts

Conversion from kg/ha to Lb./ac is made by nuttiplying kg/ha
values by 0.9.
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a

The high erosion potential in the area is closely related
to the topography. Seventeen nrapping units out of a tot,al
of. 26 have slopes of over 10 percent. Six units have slopes
ranging from 5 percent to 10 percent. Two rnapping units
have slopes of 3 percent to 8 percent. 0n1y one unit has
slopes less than 2 percent.

f. Engineering Uses of the Soils

ha

'For any engineering use, it is inportant to consider certain
physical characteristics of a soi1, including permeability,
strength, compaction characteristics, drainage, shrink-swbt1
potential, grain size, plasticity, and reaction. Also
inportant are slope, depth to bedrock and depth to water
table.

Table V-6 (U. S. Dept. of Agriculture, 197l) gives the
estinated and neasurei properties of soils on-the site,
including -slopel depth t_o bedrock, texture class, Unif ied
Systen and AASHO classification, liquid 1imit, piastic
linit, permeability, available water capacity, pH, electrical
conductivity, shrink swel.1 potential, ana hyarologic soil
grouP.

The two systens used most frequently in crassifying soils
for -engineering are the Unified Systen used by the SCS,
the u. s. Bureau of Reclamation, ihe Departnent of Defense,
and the U. S. Corps of Engineers, and the MSHO systen
adopted by the_ funerican Aisociation of State Highiray 0ff icials
_(An. Assoc. of St. Hwy Officials, 19SS). In thE Unified
Systen, soils are cla3sified according to particle-size
distribution, plasticity, liquid lini[, ani organic matter.50ils are grouped into 15 classes. There are eight classes.
0.t coarse-grained soils, identified as GW, Gp, GM, GC,
f{, SP, . SI{, and SC; and six classes of f ine-giai.n6a soils,identified as ML, CL, 0L, MH, CH, 0H, and pTl Soils on
the borderline b6twe6n the two ciass6s are disigniied by
synbols for both cJ.asses, for example ML-CL. -

The MSHO system is used to classify soils according toprop-erties affecting highway constrirction and naint6nance.ln thls s-rstern soil.s ar-e placed in one of seyen basic groups,
11nSi1-g fron A-1 through A-7, on the basis of grain-siZedistribution, liquid linit, and plasticity index. Group
A-r conprises gravelly soils of high bearing strength..At the other extrene is group A-7, conprising clay soilsthat have low strength w[en iet ana ut^e the frooruit-roisubgrade. lt|here laboratory data are availabie to justify
a further breakdohrl, group A-1, A-z and A-7 may be-dividbciinto subgroups , such is l'- Z -4 .



ESTIMATED AND IIIEASURED SOIL

TABLE V-6

PROPERTIES SIGNIFICANT TO ENGINEERING REQUIREMENTS

Depth to
Bedrock
(cm) fexture Class

Llqul d
Unlfled MSH0 tlmlt

Plastlc PenrcabllltY
Llnlt (In/Hr)

In/ ln
Aval lable

llater CapacltY
ECe

mrfios/crt

Shrl nk-
Swel I

Potentl al
llydrol ogl c
Sol I limuDtSl oPe

Soll Range (t)

Sl'l
GC

Sl,l
G|/l

sl.|
Gtl

s!.1

GH

SM

I
(
rr ftBl

0s

3to40

5to60

. 5to40

l0 to 60

5tol0

5tol0

30 to 50

30 to 50

5to25

5to25

I 50+

150+ '

channerY
loam

channerY
sandy loam

channerY
loam

channerY
SandY 'loanC

sandy loam
to chdnnery
sandy loam

flne sandY
loans to' loams

loany
Sands

flne sandY
loam surface
sllty claY

loam subsoll

sllt loams to
sllty clay

loams - soltP
sands

A-Z-4 2a-33

A-2-4 24-36

A-2-4 20-30

A-?-4 20-30

A-2-4 20-23

0.09-0. ll

r0. I

i0. I

r0.l '

0.12-0.14

0.14-0. l6

r0.l

0. l4-0. l6

7.5-8.7

8.1 -8:5

1.5-8,2

7.5-8.3

t.9-8.3

?.7-8.6

C (nnCeratelY
hiqh runeff
potenti al )

C (roderately
hlgh runoff
potentl al )

D (hiSh runoff
potentl al )

D (hlgh runoff
potenti al )

I (r,pderatelY
lor runoff
potentl a I )

I (mderatelY
low runoff
potentl al )

0 (hlgh runoff
Potentl al )

D (htgh runoff
potentlal )

I (npderatelY
lor runoff
potentlal )

lrP-o 1.0-2.5

NP 1.5-3.0

l{p 1.0-2.5

NP 1.5-3.0

NP 1.0-2.{

0.4-5. {

0. 3-6.0

0.7-3.0 Lou

0.7-2.5 Lor

l:0-19.0 Lot

0.4-18.0 Lor

r.F

r.il

t{t cL
sll

stl

ct

A-4
A-6

A-2

A-4
or

A-6

A-4
A-6

m-2, t{P-8

20-30 NP

20-$ 5-15

1.0-2.5

2.0-4.0

0.05-0.20

8.1-S.5 0.3-0.6 Lotl

8.1-8.9 5.0-15.0 lloderatc

3to7 l0to{0

5 to l0 150+

0 to 2 150+ 20-41 2-15 0.20-1.50 0.16-0.18 S.0-8'3 l'5-28'0 ]bderlte
CL
SM

ef dgp.9lP. l1.F {p..ru'(,C|dca G^'do.tr{{{O11.qn rtrr{gH.E/r dEr..r^ f|rr{}ctr}r|r.}lri!oo6'(.|::;l et.EF.groHts.o oqnrl..r-.grr+,;r6- r-.ildr-b;r6- ;f5b5' 6accrrtHajij<p'.:'+l, 0t-- - dlt9X:1 0l 9ts' |19rstr+ f;+-FhP. r-.xi-.-l-hts. o6i-trr.. <-ecicr5-p".4r+c+,r.. EFI !qqpqF<pts e3;-,. l".t;rioor.:i- i..ei-=;j;'t- <;i.::F o<rllorrrnollf+O 
=fHOuot HH Hb tn :lh-t-t ' H^Hr^ 4- AL!,A
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Hydrologic soils groups are used in watershed pl.anning
tb estimate runoff fron rainfal1. The soil properties
considered are those influencing the minimum rate of infil-
tration of a bare soiL after prolonged wetting. These
properties are depth of seasonaLly high water table, intake
iate and perneability after prolonged wetting, and depth
to very slowly.perneable layers. The influence of ground
cover is c.:nsi'3ered independentiy. -

Soils with a low runoff potential have high, or rapid5O1IS W].ErI a rOW runorr poEentj.al nave nj.gn, or raplct,
infiltration rates even when thoroughly wetted, and coconsis t
nostly of deep, well to excessively drained sands or gravels.
They also have a high rate of water transnission.

Soils with a noderately 1ow runoff potential have moderate
infil.tration rates r+hen thoroughly wetted and consist mainly
of uroderately deep to deep, moderately well drained to
rlell drained soils with moderately fine to noderately coarse
textures and noderately slow to noderately rapid permea-
bility. They also have a moderate r.ate of water transmission.

Soils with a moderately high runoff potential have slow
infiltration rates when thoroughly wetted and consist nainly
of soils with a layer that inpedes downward movernent of
water, soils with noderately fine to fine texture, soils
with slow infiltration due to salts or a1ka1i, or soils
with noderate water tables. They may be somewhat poorly
drained. There are alsc well drained and noderately well
drained soils that have slowly perneable and very siowly
perneable layers (hardpans, hard bedrock) at noderate depths
50 cn to 100 cm (20 in. to 39 in.).
soils with a high runoff potential have very slow infiltra-
tion rates when thoroughly wetted and consist nainly of
clay soils with a high swirlling potential; soils wiih a
pernanent high water tabLe; soils with a claypan or clay
Igyer-at or near the surface; soils with very slow infiltra-
tion due to salts or alka1i; anc shallow soiis over nearly
irnpervious material. They ilso have a very slow rate of '
water transmissi.on.

In Table V-6, the estinates of perneability are for soils
fn place and'are based on the structure, t'exture, and poros-ity of the soil naterial and on f ield observatiois. Tire
available rvater capacity, given in inches per inch of soil,is the capacity of- the !oi1 to hold water ivailable for
Itrost plants. It is cornmonly defined as the difference
Detl{een the amount of water in the soil at field capacity
and the amount at wilting point.

coq
'"i
!,
2i
rl
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Theshrink-swellPotenti-al.isanindicationofthevolune
change to b" ;fi.'.;"a-"i-ift" soil naterial with changes

in rnoisture ";;".;;;.- 
i; ;;;";;1; soils r+ith a high shrink-

swelt potenti;i-;;;-nazir[oui if'used in building materials
or as a foundation.

The reaction is the intensity,of acidity or 11\4-1inily
of a soii, "*ii"ii"a-i" 

pH.vatues' - A pii of 7 '0 is neutrai;
a lower value'i"iil"t"l iciaiiy and " hieher value indicates
alkalinity. The pH valuet 

'tonlt-fl9t ab6ut 7 '8 to 8'9'
since these values are not ;;;;cially hieh for soils high

in caLciun caibonate, the cotiotiven-ess,5f t'he soil solution
would not seriously danagg-pt-putines ' Salinity' affects
the suitabili;;-;i'tr," '6i1'!'ot 

p1"1lt ' its stability when

used as consatir.iio"--maierial, aird its corrosiveness to
other materials.

Table V-7 gives the interpreted engineering-P::!"::i:t
of soils, including ratings of soils q!-a iource of topsoil'
sand, gravel.,-ioaaiitt, tinii"ty landfil1 cover naterials,
ancr cover or ,;;;;-;h;i"-aeposits; and rating of their
1irnitations "i'Ii""a;;i;";-i;;-i;; 

bui]{ins::_ :.:I:i:-."nki;it;; -ii.1arl i"rrig. 1ag.oo{rs , and shallow excavatlons '
Soilfeatures-affectingtheiruseaspond.reservoirareas
or for ",nU"r,m!;;;-;;"ioia-""tur 

are ilso shown' Interpre-
tations are based on test.d;i;-and field experiel:" with
soits in the';;;; iiia-titi.I"i-toiis in othei areas' It
should be u"pfr"iized that ihe interpretations made in this
survey "ru ,,6i a substit,ut"'-ioi otr-iit" sanpling and- testing
needed at a iit! Irt6i"" rot ti".iiil engine-er1"s *9lI that
involves heavy loads, or "-tii" 

where eicavations are deeper

than the deptirs-of tfe layers here reported"

Thesoilswereratedonthe.d'egreeandkindoflinitation
affecting their use as -!eptic iant absorption fields ' sewage

lagoons , , "r,I;;rt- 
i"ttariri;-d*;titngs _with and without

basement,s , u"i-i'".-"1'-;;;aa'ancl s treets . The ratings are

as follows:

" Sl ight"
that are

means that the soil has a few lirnitations
easily overcomec r

"Moderate" neans that the soil has linitations that
can senerarrv'il! ;;;;";;; b;-;t;p;r planning' careful
desi-gn, and good nanagement'

,|Severe,'neansthatthes.oillinitatiortsaresevere

";;;;h-to ^o[u 
i'r."-"i" or the soil qggslionable'

;;;;;;";i"g {etig"t to overcome-the linitations are

di-f f i cu1t, and exPens lve '



Ir{tERP$r TtOttS of EltclHtERttlo PtolERtlES 0F S0lt3

loll t.rtur.r Atfcctlng
Sultrblllty rr t Sourcg 6t

Dcarto ond t(lnd of [lnltrtlon ?or
PoJ nu*"or' 9ll!:'.11i::.:ll;;;;'-'- othcr Ea5a'rknlntr3rnltrry Covcr

Roldflll .Srnd GrdYGl lopsoll L'ndfl ll foJ.lggnt
Covcr thrle

lbtcrl.li Dcp.slttso,, liii[ri:l' iil:3:' !i#'l"ff uliiiiiil' y.:igiii i;i3:,1
ll Shallo, Drclllngr locrl

3hallor.. tlopa

3hallorrr 3loP.

rhallon. clop!

'rh.llfl. rlop.

rDdcr!t! to
ilo' perme.bllltt

lpderatr to
rlor pernerbllltY

rhallot. rrpld
pern eabl llt,

3lon Perilcrbllltt.
deep

hlgt fltcr tlblc

thrllon. rtoncr

rh.llor. ttonat

rcr:t 3hrl:oH. rtonat

YCrt ihlllor,. 3ton6

rcdlum to hlgi
rusccp'.lbtl itt
to plping. r€ll'm
rhcar strentth

nedlun to high
3u5clPtibilitY
to glpi||9. r'cdlun to
lor rhear ttrcnstjt

rhrllou. lcdlur to
hlgh tusccptlDllltt
to PlPlng

tredlum to lor Shar?
3treogth

lou to hlgh
rusceptlbl I lt-t to
plplog. nedltn to
lor. 3hear rtrangth

Good to Unsult€d
falr tandY loan

A-?-4

Good to Unsulted
fal r loan

A-2-q

Good to U43ulted
fol r 3and, loltt

A-?-4

Good to Unsulted
fair sandY Io.n

A-2-4

Fal r Unsul ted
A-4 sondy loan
A-6 .nd loan

Falr Poor" shallor ttnsulted
A-{ locnY sand

Frlr to Unsultcd Unculted
poor slltY claY
A-4 loan
A-6

fllr to Poor ' tlnrulted
eoor sllt lorfi
h-4 lncluslvr
A-6 of flne

srnd

Poor Pool Poor
chlnnery ! 3hall6, rhrllo{

fl aggy

Poor Poor Poor
very channerY rhallow 3h!llot{

lnd fla99Y

Poor Poor
YCry chnnnerY ve4t

a-nd ftrggY- rhallor

Poor Poor
very channeq/ verY

rnd flaggY shal lotr

Frl r fal r
Channer Content to
lncre,:ses wlth good

dcptn

Falr tal r
to 20 crn to
strong C. good

horlron belor

Poor
Yert

shal lott

Poor
ve r,

rhal lor

F.l r
to

good

falr
to

good

Severe. Sevcrc' Soverc -
dcpth depth depth
slope tloPe slope

Severe- Sevcre' Sevcre'
deoth depth dePth
slope sloPe sloPe

Severe- Severc' Scvere'
deoth depth dcoth
rlbpe sloPe sloPe

Scvere- Sevare- Sevcre-
d.Dth d€oth dcpth
slboe tlope rlopc

Sllsht Sltght Sllght

Scverc- Severe-
depth deoth
slope :loPe

Severi- Scvcrc-
depth . depth
slope slope

severe- Severe-
depth depth
rlop6 slcPe

Severc- Severg'
dcpth dePth
llope . sloPe

Sllght illdtt

slleht 'srleht sllsht *::l:.:'

Scvcrt- Sev:rc' . srvett- Scverc- Severc-

dlpth deotlt depth depth depth

eratc- Sl I ght lloderate'lloderate'l'toderatc-
eiiiity nocerate mderate roderatc
;i;--' shrlnk- shrlnk- shrlnl-slor 3hrln(- snrrnr- srlrrrr^-

Ferne- swel I snel I slel I
ablllty

Severe- ltroderate- Severe- Sevete- Severe-

r.iio"it 'telsonal flood flood tlood--;i;ii- hlqh danger. ddngcr danser
,id"r water Scaion Scason Season

I;;i;. table. hlstt hieh hleh
flood flood watcr Hater rlatcr
;;il;" danger table. table' table'

Severc- Scvcre- Severe
slcrc alopa degth
d?Dih dePth llcFa

Seyerc- Scvefa- Scvere'
r lore tlore decth
c€llh dcAth llope

Scverts Severe- SeverQ

licpe lloPe dc?th
deoth depth 5 lope

Sevrrc- Severc' Sevcrc
slope rlope dcpth
dsrth dcpth 3 lote

Sllqht- roduratc'Sllght
5 r; lot 5 to l0:
iiocct tloPe

(llet,t- l:odcrate' 5llght
5 t; lct 5 to lot
rlcpe 3loPe

Scvrir- Ser4rF lloder.tc-
Fde ratelY [EdcrdtelY todcr.telY

s lc* 5 loY 5 lor'
per,rE- Perm- 9erne-
rblllty lbtllty .blllty

Severt- Sever:- Severe'
liasonal Seisonal 3ct5oirl
.tloh hiqh hioh

"aier 
Yater vater

trbl? table. table.
FlocC flood flood

danSer dangc" dnnger
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The A, As, B, Bs, and F soils all have severe 1initati9ls,
nainly beiauie oi steep slopes and shallow !9 tgry shallow
soil lnantles over bedrock. The Ds and E soils have slight
linitations for nost uses but have moderate linitations
for sewage lagoons because of the 5 percent to- 10-percent
slopes. -Because of the noderately slow permeability, N

soils have severe limitations for septic tank drainage
fields and se$c,ge lagoons; the linitations for other .uses
are nainly nroderate. The W soiLs nainly have severe linita-
tions bec-ause of seasonal high water table and flood danger.

Soils were rated for'their suitability as a source of road-
fil1, sand, gravel, topsoil, sanitary 1andfill cover nateri.al,
and spent-shale cover naterial.
The suitability was rated in terns of "goodr" "fair'll and
ttpoorr" which paral1e1 the limitation terms "slight r"ttirodeiater" an? "severe." l4ost of the soils have a good
to fair rating for roadfill material, based on AASHO test
data. The exceptions are the N and W soi1s, which have
fair to poor ratingsc The soils wete rated poor for sand
or gravel"

The soils were rated poor for topsoil and as cover for
sanitary 1andfi1l and'spent-shal.a dbposits if they were
high in coarse fragments (channers and flaggs), shallori
or very shallow to bedrock, and if they were noderately
fine tbxtured and contained alkali and sa1ts. It should
be noted that the soluble salt content i.ncreases markedly
in the deeper subsoils; the upPer 50 cm to 80 cm QA in.
to 31 in.)- is usually best su-it,ed as a source of t'opsoil.
The A, As, B, Bs, Fr'and N soiLs were rated poor, and the
Ds, E, and lV were rated fair to good. The D and W soils
are the best naterial for these uses, especially as cover
for spent sha1e. The Southam Canyon area, where th9 sq91!
shale-will likely be deposited, contains about 259 ha (640
acres) of D soils. The W soils along the White River Valley
contain some salt and would require transporting some dis-
tance to the spent shale site. The suitable E soils would
be good for all these uses, but they would be difficult
to separate fron the unsuitable N soils.
The soil features that affect their use are shown on Table
V-7. Depth, s1ope, perneability, and fiater table affect
their usL ii poni-ieservoir areii. Depth, stone-y naterial,
susceptibility to piping, and shear strength affect their
use fbr damsr'levels, and other embanknent naterials. The
N and E soils occur in complex in the urapping units- on
the river terraces above the present flood plain of the
lVhite River. The moderately fine textured N soil is a
possible source of material for danr construction. The
thickness of the naterial is about 76 cm (30 in.).
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The deep soils on the
total 1 ,660 ha (4, 100
of the area. The deep
NE, 120 ha (300 acres)
ha (1 r 140 acres) .

tracts and the 1.6 krn (l-mi) perimeter
acres) r or approxinrately 15 percent
soils are D, 850 ha (2,L00 -acres) 

;; EN, 110 ha (270 acres) and W, 460

-'C'a.i1' T-.f.: 1.--+:^-Er VV4r ^JlraILiClLJ.v|ll

The soil infiltration study was conducted to generate base-line data for evaluatin-g how the soils will bE impacted
by land-use changes, These data will also be usei with
t-he^soi1s-map to estimate runoff volumes by applying the
u. s. soil conservation service runoff caltulili6nsl
A Rocky Mountain infiltrometer was used to generate runoff
fron 96 small, movable 76 cm by 30 cn plots (0.2j sq n
of soiL surface coverage). Tha soils -of nosi rimited ext-ent
were not tested. Plots were ins_taIled by driving the edges
9 cm (3.-5 in) into ihe soil surface with'a speciilly con-
structed hanmer. Arr adjustable canvas rvind -shieta 

was
used to prevent rvind disturbanc'.e and raindrop drift. p1ot.s
l{ere pre-,wet to f ield capacity _(c.al1ed "wet illots") prior
to an infiltrometer run, Artificial rainfali was ipirieato the plots^at rates of L0 cm to 15 cn (4 in. to 6'in.)
per hr for 28 min. Rainfall and runoff iates were detei-mined.at 5-min intervals, and infiltraticn was the difference
betrseen thesg trro ineasurenents. sedirnent-yicld values
were also obtained. A11 samp1es i{ere takeir during October '

1974 and 0ctober 197s. sampie points are shown oi rig"tu
v -?.

several linritations of these data nust be considered.
1!: principal linitation is the diff iculty irr simulati.ngnatural conditiorrs with a srna11 infiltration-test device
and the few sites tested. A1so, season.al variaticns insoil inf iltrati.on rates were noi tested. The-aiii proi::.auais best used to conpare soil rypes.

.Infiltration rates for wet soils are shown in Table v-g.upland soils have rates of about s,6 i*- if . + in. j-tu, hr.
The soiis of the bottornland.s (D soils) r:ive grearer rates--
1!9ut - 6. 1 cm (2.4 in. ) per hour. The scils iorned on itr"alruviun of the lrthite River (lrr soils) have much slower
:11:: gf-"pta\e--about 1.S cT (0..6 in.) per hr. As expected.,
::l+1. af f ected by excess s odium (N soils) have the lorv^estrntrltratiori rates of all tire soils tes ted- -about 0 . g cn(o'3 in.) per hr.
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Infiltration rates did not, decrease significantly during
the 28-nin p"tioa-oi-the test; in factl most runs showed

no-ti*" ir"i.,a. 
--n""i tliat dirt decrease with time had snal1

r"gnil"aut, "pptoii*ately 
1.3 cm (0'i in').P"t lI' "Tj;;;; only ippiient for the first 5 nin of the run' Ln

"aaitio", tbir tyPe w?s -appare-ltLy rnore significant !1t""
;i;;;-;-rigl" i" aLi.rmining- infiltiation rates. For these
reasons, trrtri.iiiio" daci can be be st surturarized as'a
nean iniilt,ration rate in each soil type'

cn.le-number neans and sedinent-yie1d- rates are also shown

in Table V-8. The curve numbers'can be used to calcuLate
runoff using tire'-SCS-rnethod. Since the rates are highly
ir"ii"Ur", ifiu-ii"na"ra deviations are Large. The estinates
oi sedirn6nt yi-ia are used primarily to compare soils.

A few sites were not rvetted before testingt- Th9;e dly
iii"i pi""ia"a-io*u infornation on the infiltration rates
of soils H'ith little antece<lent nioisture. The infiltration
i"t";-;i aiy toifs were a fra.ction of an inch per hour
sio"er tlan those of wet soils on the same p1ots.

The rate of appLication was high to
Because infiltiation rates tend to
and because the aPPlied rates were
should be naximum"

Infiltration rates 'for all 96 Plots are

Soil RadioactivitY

A nurnber of soil sanples were collected florn 1"PI:t:11?:it'A nurnber of soil sanples were collected trom reDresent
locations on the two lease ii"tii-"nd analy ??9,i?I..Iiu.1:;
".iiriti. lto 

-ro,,iig;.above a nornal background levelnwere
: J--*:f.r^r ,,,i+L D ^zz6 arrivitw be10r,r 0"87 Dci/s,, srvuidentified, rvith X^l*b activity belot'r 0.u/ "P\L{Et 

.t:-
belovr 0 "52 pciis; iqo below 20:0 pc:./-g,- Pb']t- b"toy ]' s
bgl,Ovt U"5Z pLJ./g; I\'- uert.lr{ LUov yvr/,5'-'

;cii;, 
-i.;irt -geiow 

-1. 
6 pc.(q :::?:1:1. 5?:.."11.::*ll:' ;fi;t;Iiecl-results of the- soil raciioactivity tests are con-

The soils were measured to establish baseline Levels of
radioacti.vity in the area and to -separate the sources fron
tii-;;aioactiviiies -originatirls froin nuclides rvithin the
;ii iSate (usuifiy fron-nucliciEs in a uranium d99"y chain,
wlrich could ";;;;t ;ir;-";;iionment) ; .(2). naturalll.occurring
backgrourta ".iiiiiy;' ;la (3i iacioictlyl." identified with
the worldrvide-f"ifi,ut fron weapons testrng., Th".rad-iation
1evels in tract soils are prim-ari1y associated with natur-
ally occurring background activity"

h.

taincd in ApPendix V-3.

v-37

simulate severe storns.
be Lowest in the fall
high, runoff values

curve numbers, and sedinent Yields
contained in APPendix V-2.
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TABTE V-8

STTMMARY OF SOIT INFITTRATION MTES

Mean
Infiltration

(in. /hr)
2.4

1.5

1.3

1.0

0.6

0.3

1.9

1.8

0.5

2.4

2.8

t1
std.
Dev.

0.7s

0. 70

0.41

0. 58

0. 46

0 .29

0.46

0.7s

0.39

0.74

0. 51'

Mean
Curve
Number

86

92

94

96

97

98

89

90

96

89

86

Dev.

9.80

3. 03

2.L5

1. 64

1. 51

r.22

4.36

5.08

r,73

6. 49

0.57

t1
std.
lev.
0.25

L.02

0. 31

0.07

0.05

0.13

0. 01

0.03

0.05

0.09

0 .23

Mean
tl Sedinent
Std. Yield

lr (wet)

i, (wet)

I (wet)

l, (wet)

il (wet)

I (wet)

F (wet)

E (wet)

B (wet)

D5 (dry)

8, (dry)

S0URCE: VTN

To convert from

(tons/acre)

0.5

0.6

0.2

0.L

0.1

0.2

0.1

0.1

0.1

0,2

0.5

tons/acre to kilograns/hectare nultiply by ?,242.
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1. Relationship Benveen_Soils and Vegetation

Plant available noisture is the most inportant factor indeternining the distribution of vegetation types in thearid west. soil characteristics aie one of tire importantfactors that determine plant available moisture. As aresultr'-distriburion o_f vegetation types often correspondto the distribution of soil types. Ai the site, where
yegetation_pattern and soil type distribution coincide,it is usualJ-y a function of sbit moisturd.
Greaservood vegetation occurs exclusively on the D soilsat the site. D soils are the- deep, san8y loan soils-iorrningin alluvium. Tb"y.occur-in the rbiativeiy narrow drainag-i"
belorv steeply :loling soils and rock outciops. The soil-has a reratively hig! water holding capacity. The correla-tion between areas of D soil and aieas- of gieasewood vegeta-tion is the cLosest of any of the soil-vegEtation relation-ships at the site. '

Riparian vegetation, as the nane inplies, is only foundln areas ad,jacent to hrater and on noist soils. The soilsof the site that are moist enougir to sustain this typeof vegetation are lrt soils and D-soils. The }V soils'itudeep, irnperfggtll drained, and form in.silty arruviun 
"a3a-cent to the flood plain of the hrhite River.' All of the -

l,!I. soil napped at tLe site support riparian vegetation.
Riparian vegetation also occuis alon! Evacuatlon creek
where D soils are noist enough.

The upland soils at the site are sirnilar to one another,but support a variety of vegetation types. The juniper
are found at the_higher elevations on'the thin s'andy^ soils;
Asr -Bs, and F. These are shallow and very shallow iandi,
saTdy.loams or loams. The eastern liurits'of juniper roulnrycoincide with the limits of these soils along-the'rvestside of Evacuation creek. However, the same scils extend
leyond.the limits gf.thg.juniper b6cause the juniper arelirnited. by their altitudinal. iequirenents. Tire thin sandysoils that ale belorv the junipei limits to the nortii and'to the rvest are doninated by big sagebrush.

The soils that have forned on the Green River Formationare the A and B soi1s, which are very shallorv Loam soi1s.
These soils afe less sandy than the upland soils foundon the uinta Fornation. ihe l'egetatibn on these soilsis exclusively- the shadscale-b1ick sagebrush type. The
shadscale-blatksage type ii not limited to soils A and
I, howeverr_ but also dorninates cn the sandy soils (As,
Bs and F) that occur north of the lfhite Riirer,
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4. coNcLusIoNS

The soils of Tracts U-a
shallow (less than 50 cm

to steeP uP1and surfaces
ages and containing nanY
escarPments.

The lrl soils occur adjscent to the
the corridor outs ide the tracts .
and seasonally wet in the deePer
have a high salt content"

and U-b are nainlY shallow to verY
(20 in.) deep) soils on sLoPing
iut by nunerous internittenc Crain-
areas of rock outcroP and rock

soils A, As, B, Bs, and F aTe iucluded in these shallow
;1;;;.- 'They c6ns:.it of sandy 1'oam, 1oans, channery sandy
10"*t, and channery 1oams. The coarse-fragnent c-ontent
?ifr"n".ti and flag'gs) usuallv increases with {uptf: and
;il;;;;;-tiaesio"Ei wittt a sina1l proportion of 3oi1 occurs
inmed:.ately lbove the bedrock. Surface soils qrg light
ioloi"a anb noderately calcareous. The CaCo3 (line) content
usually increases r*ith depth and occurs as a coatlng 'on

the undersides of rock fragrnents.

There are numerous drainagehlays throughout the tracts.
tfoit of them have interniitent strean channels, and the
joils--usually Ds soils--along- these.cllannels are generally
deep (more th'an 150 cm (59 in.)), nainly sandy lolns or
chairniry sandy Loans, light coloredr an-d moderately calcar-
eous. they ai'e the lnost extensive in the Southan Canyon
drainage area.

Along the Evacuation Creek drai{rage the Ds soils are asso-
ciat6d with N soi1s. The N soils are deep and rnoderately
fine textured and are strongly alkaline with a high concen-
tration of exchangeabLe sodiuh. The N soils also occur
on strean terracel about 15 n to 30 nr (50 ft to 100 ft)
above tlie lfhite River flood plain. fn-these areas the
N soiLs occur rr'ith E soi.ls, ivhich are deep and moderately
coarse textured, with a strong CaCOg (lime) horizon in
the subsoil.

lrthite River, nainly in
They are deep and siltY

horiz.ons. They generallY

Infiltration rates vary with the soil tyPe. -T!u up+lng
soiii i.q, ni, g, Bs, F) have rates of about 3.6 cm (1.4
in.) per'hr. - The s6i1s bottornlands (D) have greater rates--
about' 6. 1 cm (2.4 in. ) per [r. T[e soils f orr:red on the
alluviun of tlie lVhite River (li scils) have muclt slower
rates of uptake--about 1.5 cm (0t6 itr.) per hr. As expected,
soils affetted bv excess sodiun (N -soi1s) have the lotvest
infiltration ratLs of a1l" the soils tested--about 0.8 cn
(0.3 in,) per hr.

v- 41



The soils were
above a nornal

5. WORK SCHEDULED

neasured for radioactivity. No sources
U"-igrouna leve1 were identified'

Thc soiLs surYc't prograrn is coripletc. lotentially dele-l.erious
eiements in the s'oifl will be deternined'
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APPENDIX V-2

Infiltration Rates During Various
Tine Interyals (minutes) By Plot

Measured in Inches per Hour
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APPENDIX V.4

EXTMCTABTE ALI.JMINA IN SPENT SHALE
P AND X HOLES
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EXHIBIT B

Construction activities to be started prior to September 1, 198

o Mine access road to mine site (5 acres)

o Grade construction camp (1 acre)

o General earthwork (50 acres)

- l"line construc.tion road

- Production well access road

- Substation and generator building

- Sewage treatment plant

- Treated effluent holding pond

- Service building area

- Water treatment plant and storage facilities

- Construction topsoil stockpile area

- Decline portal

- Concrete batch plant

- Parking area

- Change house and office building

- Service shaft

Air intake shaft

o Mine Services Building

Mobilize

- Temporary Power

- Concrete Batch Plant

- Start Foundation


